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LOOM FOB WEAVING FABRICS OF ANY WIDTH. 

We take pleasure in laying before our readers a device 
which, for ingenuity of construction, for excellence of de- 
sign, and for the highly valuable results obtained by its use, 
may justly take rank among the remarkable inventions of 
modern times. Though its many parts, at first inspection 
appearing complex, in the end prove of admirable simplicity, 
it is nevertheless almost impossible to render full justice to 



were made in ordinary breadth to be fitted to the apartment. 
Such is its work ; it remains for us to convey to the reader 
how it is performed. 

The large and, we may with truth add, excellent engrav- 
ing conveys a correct idea of the general appearance of the 
machine, which somewhat resembles a well known positive 
loom already in the market ; more especially as its motion is 
essentially positive. As is necessary for a clear explanation, 



the shuttles and carriers over, or rather through, the raceway, 
within which it is supported on small friction rollers, and 
moves with the raceway when the latter is swung, as before 
described, as a batten. Motion is communicated to the belt 
by passing it over an operating drum, H, Fig. 3, situated un- 
der the front middle portion of the loom, and not shown in 
Fig. 1. At I, Fig. l,is represented one of the rollers situated 
underneath the channels of the frames, D D, over which the 




SHORT'S LOOM FOR WEAVING FABRICS OF ANY WIDTH. 



the merits of the machine by the ordinary means. Words of 
description, though accompanied by never so good illustra- 
tions, fail to convey the ideas to which a few moment's study 
of the actual device, in its almost life-like motion, will give 
rise. 

Fia 2 




A glance at the engravings has doubtless already shown 
that the invention is a loom, and from the same source the 
observing reader has probably divined its capabilities. In 
brief, it will weave carpets, shawls, cloth, or any coarse fab- 
ric of any style, pattern, or device, and of any width ; to ex- 
emplify, it will produce the floor covering of an entire room, 
large or small, in a single piece and without a seam, as readi- 
ly, as cheaply, and far more expeditiously than if the carpet 



we enter upon the description of the various parts in detail, 
beginning with the motion of the shuttle race, A, which is 
so vibrated forward and back as to serve the purpose of a 
lay or batten. The shaft causing this motion is, by the in- 
terposition of suitable mechanism, connected to the revolv- 
ing shaft, B, in Fig. 2, at the outer end of which is a crank, 
C, which has its wristpin fitted in a slot or groove of the large 
gear wheel, to which motion is imparted by the main pulley. 
The center of this gear wheel is so far eccentric to the axis 
of the shaft, B, that the crank, C, may nearly, but not quite, 
reach the center of the wheel, the slot or groove, as shown, 
extending diametrically across the face of the latter. The 
motion thus imparted to the revolving shaft, B, is not uni- 
form, as the crank, C, when in the outer part of the slot, 
turns much quicker than when in the inner part or center of 
the same. Consequently the shaft, B, performs part of its 
revolution very rapidly, and the outer portion so slowly as 
to be almost stationary. By this arrangement, the interpos- 
ing mechanism is so actuated that the batten, A, is first moved 
quickly forward, then back to lay the thread, then to return, 
and finally to remain at rest to allow of the motion of the 
shuttle. 

The most prominent portions of the large engraving are 
the triangular shaped frames, D D, which are pivoted, as 
shown, at their lower ends and at either extremity of the 
loom. These frames contain, in their upper portion, two 
channels, E and F, of the same form in cross section as the 
shuttle guide in the batten. It is plain that by moving the 
frames, D D, either of these channels may be placed at the 
extremity of the batten, A, so as to form a continuation or 
elongation of the same. Before proceeding further into the 
mechanism of the frames, D D, it is necessary to understand 
the movement of the shuttle belt, a portion of which is 
shown at G, in the engraving. This band serves to convey 



belt passes downward. The number of shuttles and carriers 
used at any one period is one less than the combined number 
of channels in the frames. Thus if each end frame has two 
channels, as shown in the engraving, as there are four in all, 
three shuttle carriers and shuttles can be used. The connec- 
tion between the shuttle belt, G, and the shuttle carrier is 
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effected by means of a lug, J, Fig. 1, on the upper part of the 
former, which fits into a corresponding mortise in the under 
side of the carrier. After being transported the length of its 
race, the shuttle is left in one of the channels of the frames, 
D D, when the lug, J, leaves the mortise in the carrier, the 
belt passing down over the roller, as before stated. Mean- 
while another lug on the shuttle band engages another car 
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tier at$be other end of the loom, and the belt, continuing to 
mote In the game direction, conveys the carrier across the 
race in a similar manner as above described. The two shut- 
tles and their carriers, therefore, follow each other from the 
same end of the machine. Now if, after the first carrier has 
been conveyed across, the motion of the belt be reversed, it 
is evident that the carrier would be transported back to its 
starting point, unless, before the return movement begins, the 
frames, D D, are vibrated so as to bring another channel, 
holding another carrier and shuttle, in line with the race- 
way ; in which case, such other shuttle would be engaged by 
the lug and carried back. No further explanation is neces- 
sary to make it clear that, by suitable movement of the 
frames, D D, so as to bring any one of their four channels in 
alignment with tbe race, either of the three shuttles maybe 
connected with the belt and transported through the warp. 
It is also evident that the shifting of said frames may be so 
arranged as to change one carrier for another or leave the 
same shuttle in action, according to the requirement of the 
design to be produced. Consequently the further elucidation 
of the mechanism reduces itself to two questions : first, by 
what appliances are the frames, D D, so governed as to cause 
their vibration at the proper moment ; and, second, how is 
the shuttle belt actuated in order that motion may be im- 
parted to it, direct or reverse, in accordance with the other 
workings of the loom. These we shall consider in their or- 
der. 

The frames, D D, are moved by rods, K, which communi- 
cate with cranks on the shaft, L. This shaft is turned by 
gear wheels, at the further or left hand end of the machine, 
as shown in the engraving — in which said wheels are not 
represented, being concealed by other portions — connected 
with the revolving shaft, B, Fig. 2. It will be remembered 
that the motion of this shaft has been explained to be one 
of alternate rapidity and slowness, so that each frame, D D, 
will be moved to shift the shuttles while the batten is lay- 
ing the weft and then will remain at rest. The gear wheels, 
transmitting motion from shaft B to shaft L, are arranged as 
one to two in the relative diameters, in order to let shaft, L, 
turn once while shaft B revolves twice. This by a suitable 
arrangement of cranks has the effect of throwing the frames, 
D D, forward, allowing them to remain at rest during one 
throw of the batten, and then of swinging them backward 
and again leaving them motionless during the subsequent 
throw, go that the two boxes or channels are alternately in 
line with the batten at each journey of the shuttle. 

From Fig. 3, the arrangements for actuating the belt will 
be readily comprehended. H, as before stated, is the belt 
wheel or drum, and is mounted, as shown, on a shaft which 
ends in the bevel pinion, M. The latter receives motion from 
the two bevel wheels on the rotating tube, N, which loosely 
incloses the shaft, B. At the shaft of the drum wheel is 
hung on a swivel bearing, and at P in a sliding bearing, so 
that the pinion, M, may be carried into contact with one or 
other of the bevel wheels, thereby turning the drum, H, al- 
ternately in one direction or the other. 

We may here add that the mechanism for shifting the mo- 
tion may be materially varied, the bevel wheels being mova- 
ble, and the bevel pinion remaining stationary. 

On the sliding bearing, P, is a projection, Q, which enters, 
as shown, in a groove on the sleeve, R, which loosely em- 
braces the shaft, S. On the shaft, L, is a cam disk, T, which, 
as the shaft revolves, alternately presses against the wings, 
IT (only one of which is shown), on the sleeve, R. The lat- 
ter is thereby moved, and with it the slide, P, so as to shift 
the pinion, M, alternately into gear with one or the other of 
the bevel wheels. The loose tube, N, is terminated by a 
crank, which works in the same slot in the gear wheel with 
the crank, C, of shaft, B, but in the opposite half of said 
slot. This mechanical device will at once be recognized as a 
novel and striking method of obtaining motion, which has 
never heretofore been accomplished. The tube, N, must, like 
the shaft, B, move alternately fast and slow, but its motion is 
so far different from that of the shaft, B, fbat when the bat- 
ten is at reBt the shuttle belt will be moved, and vice versti. 

It is perhaps almost superfluous to recapitulate the various 
obvious advantages of this machine ; which, though appear- 
ing of large proportions and heavily built, is readily worked 
by an ordinary three inch belt. Ordinary carpet, as is well 
known, is made in narrow breadths. It must be cut and fit- 
ted to the room, a process in itself necessitating considerable 
waste and also much labor in joining it together into a single 
piece, in addition to the loss of odd portions cut out here 
and there, to match the figures and to fit the covering into 
corners or around projections. Add to this the cost of labor 
for putting down, the rapidity with which the carpet deteri- 
orates, on the hard lines of sewing, and tbe chances of a 
handsome pattern being ruined by injudicious matching, and 
compare the total expense with the cost of a carpet made by 
this method in a single piece. The loom inspected by us, one 
of the first constructed, weaves its work four yards and a 
half wide, and we are informed and believe that a machine 
can be built to weave even greater breadths. Opportunity 
for the elaborate designing of more beautiful patterns than 
have yet been produced is opened ; the covering may be woven, 
if necessary, for the rooms of a house while the latter ex- 
ists only on the architect's plans, andyet a carpet can be made 
and sold as cheaply as that now in use, and afford a fair pro- 
fit to the manufacturer. 

To Mr. James Short, superintendent of the New Bruns- 
wick Carpet Company, at New Brunswick, N. J., is due the 
credit of this invention, which was patented through the 
Scientific American Patent Agency, July 16, 1872. From this 
gentleman, at the above address, any further particulars or 
information may be obtained. Mr. Short has also obtained 
patents in several foreign countries. He contemplates visit 



tag England in a few weeks, to practically introduce his 
loom to, the great carpet manufacturers of Manchester and 
other cities. 



[From Jonrnal of the Franklin Institute.] 
TRANSMISSION OF MOTION. 



A Lecture delivered by Coleman Sellers, at the Stevens Institute of Tech- 
nology, Hob&fcen.N. J., February 19th, 1872.] 
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N ext to the proper means of uniting the shafts, come the 
devices to sustain the shafts and permit them to revolve 
freely on their axes. When shafting is to be suspended 
under the ceiling of a room, it is provided with what are 
called hangers. When it passes over the top of beams or near 
to the floor, it is carried on what are called pillow blocks. 
When near to posts, the hangers are changed in form and 
are called post hangers. All the devices have certain parts in 
common. They have, in the first place, a journal box or 
bearing, to receive the shaft ; then some form of frame to 
carry the box. A good many years ago — I think, perhaps, 
thirty years at least — a Mr. Edward Bancroft, then engaged 
in the machine business in Providence, R. I., invented what 
was called the swivel hanger. He saw that it was of the ut- 
moBt importance that the bearing provided should receive 
the weight of the shaft over its entire length. He also saw 
that a long bearing would last longer than a short one, if 
the pressure was uniform over the whole surface. So he 
made the box in such a manner that it should be carried by 
a kind of universal joint ; he hung it on pivots, and made the 
axis of vibration coincide with the center of the box. This 
swivel hanger was afterwards supersedtd by what is called 
the ball and socket hanger, now in almost universal use in 
this country, and which I will presently explain to you. Be- 
fore the introduction of the swivel hanger, rigid bearings 
were the only kind used — I mean bearings which could not 
adjust themselves to the positions of the shafts — and such 
rigid bearings are still used in Europe. I have found an ex- 
ample of a rigid bearing in Professor Thurston's room, 
among models received from Europe as examples of devices 
in common use. I may have occasion to refer to this later. 
When Mr. Bancroft had demonstrated the great advantages 
of the swivel or self adjusting hanger bearing, he showed it 
to most of the prominent machine builders in the New Eng- 
land States, and tried to introduce it generally ; but not one 
could be found who was willing to undertake its manufac- 
ture. They characterized it as a.needless piece of refinement 
and far too costly to be generally used. Mr. Bancroft after, 
wards, in connection with Mr. William Sellers, under the 
firm name of Bancroft and Sellers, manufactured this hanger, 
and introduced it extensively. In its modified form, but the 
same in principle, it is now come 
into universal use. Time will not 
permit me to show you the various 
forms through which this hanger 
passed. What is known as the ball 
and socket hanger is what it has 
grown into. Various circumstances 
have, from time to time, caused 
modifications in the form of the sup- 
porting frame, but the principle 
has remained unchanged. Fig. 8 
shows a section of the modern 
hanger. The part marked a is the 
frame or hanger, b, the top box, 
and c, the bottom box, the two 
halves unitecl forming what is called 
the "box," that is, the journal box 
or bearing — thebearingin which the 
shaft rotates. This box is provided, 

top and bottom, with spherical surfaces, so placed as to be in 
reality, portions of a sphere which has its center in the cen- 
ter of the axis of the box ; d and e are what are called the 
plungers. These are screwed into the frame, and are 
provided with cup shaped ends to clasp the spherical parts 
of the box. The box can rock to a limited extent in every 
direction in these cup shaped ends. The plungers serve a 
double purpose ; 1st, of provid'ng the socket for the sphere 
to roll in; 2d, to permit of a vertical adjustment of the en- 
tire box to bring them in line one with another. At f is an oil 
dish to catch the drippings from the box. It is quite evident 
that a shaft placed in such a bearing will control the posi- 
tions of the box, and will press uniformly over the entire 
length of the box. This is a very important feature, and I 
solicit your earnest attention to its advantages as compared 
to a rigid bearing. Imagine, if you pleaae, a hanger in all 
respects like the one I have shown you, but with its box 
made in one piece with its frame. These hangers are to be 
attached to beams, some distance from each other, and they 
must be bolted securely to the beams in such positions aB 
will insure all the boxes in the entire series being in line 
one with another, bo that a shaft placed in the boxes will ro- 
tate freely without binding. You can readily see that to do 
this the foot of the hanger must be carefully fitted to the 
beam, so that a line stretched through the various boxes will 
touch all partB of each. ThiB involves greater skill and 
much time in putting up. ThiB skill and time is at the cost 
of the purchaser and user of the hanger. Then when they 
are in place, the warping or twiBting or sinking down of any 
one beam will throw the bearing- out of line, and thus tend 
to cramp the shaft on its bearings. With the ball and socket 
hanger, care is only required to bring the hangers in line 
side ways; the plungers admit of adjustment vertically, and 
the shafts twist the box into line with itself. Thus all skilled 
labor is dispensed with in putting up, and possible adjust- 
ment is at all times practicable. 




But the most important feature of this hanger is -the possi- 
bility of using longer tea-rings of boxes than with the rigid 
hanger. With the latter, the longer the box the more diffi- 
cult to line, and the more useless friction if out of line. 
With the swiveling principle, the box adjusts itself, and 
thus takes a uniform bearing over its entire length. This is 
of the greatest importance, and influences the material form- 
ing the box. With a pressure not exceeding fifty pounds 
per square inch, and oil well distributed over the surface of 
box, the metal of the shaft will not touch the surface of the 
box ; it will run on the oil used as a lubricator. The oil un- 
der this pressure is not squeezed out, and maintains its lu- 
bricating properties for a long time. Hence, if the shaft does 
not touch the box, it matters little what metal is used in mak- 
ing the box. Cast iron is the cheapest and most readily 
worked into shape. It is, in reality, the most durable of the 
metals for the purpose if kept well oiled, but the poorest if 
allowed to run dry. Brass or bronze has been used to a great 
extent, and lately a metal called Babbitt's metal has met 
with favor as a lining metal for boxes, but I may mention 
that a cast iron nut on a lead screw of a lathe will outwear 
a brass nut two to one, and cast iron gear wheels are much 
more durable than brasB under limited pressure. I mean if 
the pressure on two pairs of wheels, one pair iron and one 
pair brass, be the same, and the pressure on both be within 
the limit at which cast iron will run without breaking, the 
cast iron wheels will last much the longest. Brass is resort- 
ed to for great toughness, not for durability. The soft me- 
tals, under the general term of Babbitt's metal, are cast into 
recesses in journal bearings, and are extensively used. There 
are places where its use is advantageous, but for shafting 
purposes its use is to be discouraged. All soft metals, while 
they do not cut when permitted to run dry, in the way cast 
iron is sure to do, yet serve to catch the grit and dirt in 
the atmosphere which finds its way in with the oil, and the 
soft metal holds these little sharp particles, and thus gradu- 
ally grinds down the shaft running in it. When it is desired 
to grind down a cylinder of hard metal, lead clamps are ap- 
plied to its surface very like journal boxes, and into these 
clamps oil and emery are fed. The lead will hold the emery, 
and thus reduce the sizB of the hard metal without serious 
wear on its own part. Many of you may have heard that the 
use of soft metal is cheap. Sou will have been told that 
boxes cast with a recess to hold the soft metal can be used as 
they come from the foundery, and thus all labor ofborine 
and fitting be dispensed with ; the shaft can be laid in place 
on the cast iron shell, and soft metal, melted in a ladle, can 
be poured in, thus filling the recess and insuring a fit. This 
sounds very plausible. Let us analyze it, as is proper in all 
such cases. The box with its recess must be rather larger, 
to be of equal strength, with one cast without such recess, 
Babbitt's metal costs much more than cast iron ; we may safe- 
ly say it costs ten times as mnch. The melting and pouring 
and fussing over the job take time, which costs money. Now 
in point of fact, a pair of cast iron boxes can be planed on 
their faces, then bored to fit the shaft, and grooved for oil 
passages, for less than half of what the least quantity of 
soft metal would cost that can be used in such a box. 



Tin and Lead Alloys. 

The following alloys are prepared according to Professor 

Abel's formulae, their constituents and melting points being 

as follows: 

Constituents. 
Tin. Lead. Melting, point. 

Parts. _ Parts. Den.Fahr. 

2 1 340 

9 4 344 

10 4 348 

11 4 352 

12 4 356 

13 4 360 

17 4 370 

22 4 380 

4 5 390 

4 6 412 

4 7 420 

4 9 460 

4 12 482 

4 15 494 

4 17 502 

4 20 512 

4 25 520 

4 30 530 

4 38 540 

4 48 550 

4 70 558 

Melting point of lead =620 

A plague of butteflies is a rare occurrence. A short time 
ago, however, the town of Florence was invaded by a pro- 
digious quantity of these insects. Air the distance of the 
Lung' Arno between the Piazza Manin and the Barriera, and 
in all the adjacent streets, the passage was almost obstructed 
by an extraordinary quantity of butterflies that had swarmed 
in such thick clouds under the gaslights that the streets were 
comparatively dark. Fires were immediately lighted by 
order of the municipality and by private citizens, in which 
the butterflies burnt their wings, so that half an hour after- 
wards one walked upon a layer formed by the bodies of the 
butterflies an inch thick ! ! ! They were of a whitish color, 
and some of the Btreets appeared ab if covered with snow ; 
at least?, so say the Italian papers. 



The only persons left at the Tip-Top House on Mount 
Washington are three signal officers, who are equipped with 
a large stock of coal, four barrels of onions, about forty hams, 
twenty bushels of potatoes, a good supply of canned goods, 
and all mannerof groceries in profusion, a violin, harmonicon, 
a good-sized library and quantities of newspapers, and other 
tip-top material to enable them to spend a pleasant winter. 
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THE USE OF WATEB GLASS IN BUILDING. 

The application of water glass in the building trade de- 
pends chiefly upon its forming a chemical combination with 
the carbonate of lime and quicklime of the wall dressing by 
converting both into silicate of lime, which is then in a con- 
dition to resist the influences of air and damp in a far higher 
degree than was the case before. But it also imparts an ex- 
traordinary solidity to all articles of burnt clay, as floor tiles, 
bricks, roofing tiles, etc., as well as to the most porous crum- 
bling sandstones, which imbibe the water glass with great 
avidity. Instances are known in whieh very soft tiles, after 
being saturated with water glass, when laid upon the fire- 
place of an evaporating stove, in which frequently acid va- 
pors are evolved, have remained quite unaltered after twelve 
years. Hence, in the construction of new buildings which 
are not to be dressed, whether of bricks or stones, it is ad- 
visable always to use a coating of water glass. 

On this subject H. Wagner, of Pfiflligheim, remarks, in the 
Hesse Trade Circular, that four kinds of water glass are used 
— potash water glass, soda water glass, the double water 
glass (a combination of equal parts of potash and soda with 
silica), and fixing water glass. For the technical application 
of double water glass, it is sufficient to mix 3 parts of con- 
centrated potash water glass with 2 parts of concentrated 
soda water glass. The fixing water glass is a potash water 
glass completely saturated with silica, to which a portion of 
soluble soda silicate is added, that is, to 3 parts of concen- 
trated potash water glass, 1 part of soluble soda silicate. The 
latter is prepared by fusing together 3 parts of pure anhy- 
drous carbonate of soda with 2 parts of powdered quartz, 
and making a concentrated solution of it. The fixing water 
glas3 has the great advantage of producing no efflorescence 
of carbonate of soda, and the coating is clean and free from 
spots, on which account it is preferred for ornament and in- 
ternal decoration. In coating with water glass, it is impor- 
tant to consider the degree of dilution, and the proportions 
given here should be modified according to circumstances. 
Whatever be the kind of water glass, that of 33°, diluted 
with twice its weight of rain or river water, should be used 
for the first coat, but with equal weight of water for the sec- 
ond and third coat. Water glass of 66° is diluted for the 
first coat with 5, for the second and third with 2 J, parts by 
weight. These proportions are retained for sandstones and 
bricks. Upon a surface of 100 square meters, the following 
proportions are required : , 

For first coat, 4 lbs. of water glass of 33°, and 12 lbs. water. 
" second " 4 lbs. " 33°, " 8 lbs. " 

" third " 3 lbs. *' 33°, " 6 lbs. " 

To produce a fine and durable coat of water glass upon a 
wall, special regard must be had to the dressing. The prob- 
lem is - to give it a stonelike solidity, and to fuse it evenly 
■with the wall, taking care, at the same time, that the water 
glass shall soak uniformly into every part. In order to ob- 
tain this, the mortar should be more thin than fat £the water 
■glass would penetrate with difficulty into limy mortar, aid 
cause also cracks, which should be avoided. 

This must be well dried and exposed for a longer time to 
the air, to be converted into a subcarbonate of lime, because 
otherwise the quicklime would partially decompose the wa- 
terglass. The wall thus prepared is saturated with -soda or 
double water glass of 33°, using the same process of dilution 
for each coat as above given. With larger surfaces small 
rain spouts are used, from which the jet is distributed like 
fine rain by being forced through a strainer provided for the 
purpose. This operation may be repeated two or three times 
taking care, however, that the pores of the wall are not closed 
by a too frequent charge, or too concentrated solutions, and 
thus become unfit to receive the colors. 

In order to secure a good uniform ground, a water glass 
mortar should be prepared in the following manner : 10 parts 
of sharp dried sand, and 3 parts of quick lime, slaked in the 
air (by sprinkling fresh burnt lime with water, and frequent 
stirring till it is reduced to a fine powder), are mixed with 2 
parts of chalk, or limestone, powdered quite dry and passed 
through a moderately fine sieve ; then this mixture is worked 
into a plastic dough with a solution of soda water glass of 
83°, diluted with 2 parts of water, so that it can be applied 
like ordinary mortar for dressing. This mortar does good 
service also in the joints of brick walls, and wherever it is 
important to guard agairst air and damp. It will differ from 
4^ according as more sand or chalk is added, and in many 
cases a. lso t ' le water glass solution employed is more concen- 
trated ii *' er ^ r yl D S> which takes a few days, it becomes 
stone hard an/* should be saturated repeatedly in the man- 
ner described witu a solution of soda water glass (which is 
cheaper than potash ^ &tei & lass - and for this purpose quite 
sufficient). 

When the foundation is lN^ ln one wa 7 or the other, after 
drying, the coating with color may be proceeded with. The 
colors to be applied, before they -ire brought in contact with 
the water glass, are moistened with sufficient rain, or river 
water, without rendering them liquid. The more plastic and 
uniform this color paste is, the better it mixes afterwards 
with the w%,ter glass, and the less fear there is that the color 
will curdle. 

Even when the different coats are laid on as prescribed, the 
double water glass shouldbe used. After twenty-four hours 
a fresh coat may be applied, and to prevent an efflorescence 
of carbonate of soda, it is advisable to give the last coat with 
fixing water glass. In order to impart a certain gloss like oil 
paint, the last coat, when dry, is gone over with a very dilute 
solution of fixing water glass, taking care that those parts 
which imbibe slowly present a uniform appearance. The 
•choice of the various colors is by no means indifferent, as 
many have so close an affinity to water glass that they are 



mass, as of ten happens with the commercial oxide of iron, 
when, after its preparation, it still contains free sulphuric 
acid. Other colors are materially changed in their tints ; for 
this reason, none of those colors derived from the organic 
kingdom should be used, as thry fade sooner or later. 

HAS OUB CLIMATE CHANGED? 
There has been much apprehension, in the city of New 
York and throughout its sub urb3, lest the supply of Croton 
water should fail to meet the requirements of the rapidly 
growing population. At times during the past year, it was 
even belie\e 1 that the supposed deficiency would be so great 
as to render delay in providing other resources dangerous to 
the public health. It was freely asserted that the scarcity 
was due to the amount of rainfall, which theorists claimed 
had materially diminished in the United States in proportion 
as the surface of the country had been cleared of forests 
and built up or placed under cultivation, With a view to 
determining the question with accuracy and to setting all 
doubts on the subject at rest, Mr. Daniel Draper, Director of 
the Meteorological Observatory in Central Park in this city, 
has caused to be made, during every day of the past three 
yeais, reliable observations from self -registering rain gages. 
The results obtained, as well as other valuable information 
regarding the climate of this section of the country, he has 
embodied in the annual report, of the department under his 
charge, for the year 1870. 

During 1889, the total rainfall was 4682 inches: 1870, 43'32 
inches, and 1871, 52'06 inches : so that it is evident that, instead 
of there being a decrease as has been so strongly urged, the 
last year shows a considerable increase of either of the years 
preceding. To render the fact still more striking', the results 
of observations made during the past thirty-six years are 
added, from which it is proved that from 1835 to 1846 the 
rainfall was 39 5 inches, from 1845 to 1856, 47 inches, from 
1855 to 1866 and from 1865 to 1872, 52 inches, showing a large 
and steady augmentation.. During the above period, although 
great changes on the face of the country between the Missis- 
sippi and the Atlantic Ocean have been made, no correspond- 
ing diminution can be traced in the mean amount of water 
that has fallen, so that it is considered as concluded that over 
large tracts there is perfect compensation, the decrease at 
one place being compensated by the increase at another. 

But the actual supply of water does not depend upon the 
rainfall alone. It is diminished by evaporation caused by 
heat and consequent dry winds, by the condition of the sur- 
face which, if t ardor frozen, prevents percolation, and also, in 
combination with the latter, by the rapidity of the descent of 
the rain, in which event the quantity of water that belongs 
to a whole month may fall in the ourse of a few hours, and, 
rushing overthesurfacs, may be lost. Agricultural conditions 
also, though not affecting rainfall, have a powerful influence 
in causing rain-waste. Thus a growing plant vaporizes from 
its leaves an immense amount of water which its roots 
have abstracted from the soil. A sunflower, it is stated, will 
remove twenty ounces of water in a single day. 

From the) consideration of the amount of rainfall, it is a 
natural transition to that of the problem : Is the climate of 
New York and the Atlantic States undergoing modification 1 
In this connection, we may cite certain interesting facts 
which are doubtless generally familiar to the inhabitants of 
this city. Thus there are no longer the deep snows which 
characterized the winters of years gone by ; the cold weather 
seems to begin later, and probably all have remarked the 
absence of the huge sleighs which were substituted for horse 
cars and stages in our streets. Indeed, so far as appearances 
go, the winters have become milder, and, on the other hand, 
the summers hate become cooler; for, in spite of the vagaries 
of the thermometer during last summer, when at times the 
mercury seemed to have taken a permanent abode among 
the nineties, it will be remembered that the intense heat 
rarely exceeded a few weeks in duration and did not extend 
through months of unbearable sultriness. In a rapilly 
growing city like New York, several local causes may be 
assigned in explanition of these changes of temperature. 
The quantity of fuel consumed has necessarily increased in 
proper ioi to the number of buildings erected, and, moreover 
the reflection and radiation of the sun's warmth from the 
vertical sides, or its absorption by the dark colored metal 
roofs of the houses, must tend to elevate the temperature 
and aid in producing a thaw in winter. The facts, therefore, 
as observed in cities, are by no means complete guides to 
general climatic changes. 

Resort has, however, been had to data of a more extended 
topographical nature, for instance, the opening and closing 
of the Hudson River, which, flowing for 150 miles through 
varied localities, affords information regarding the quantity 
of heat over a long line. Records, nevertheless, of the past 
fifty years show that there has been no important change in 
the number of days the river has been frozen. The same 
is true of the Baltic rivers of Europe for the past three 
centuries. Again, the average hight of the thermometer for 
the months of January, February and March for the past 
half century is 33 06°, which, taken in connection with the 
fact above given concerning the river, plainly shows that 
our winter climate has not changed. 

The thermometer records of Philadelphia extend back to 
1767 ; taking, as before, the first three months of the year, the 
average for fifty-six years is 35'56°, for different periods dis- 
tributed along 89 years, 3523°, so that the mean temperature of 
Philadelphia during the winter is some 266 degrees above that 
of New York. Similar records of Boston, over 86 years, show 
29 66 degrees as the average, or about 3 - 27 degrees lower than 
New York. Moreover, no sensible change in this locality is 
apparent. At Charleston, S. C, for five periods between 1750 



tual averages of the separate intervals differ sometimes widely 
the general climate has undergone no modification. Consid- 
erations such as these may satisfy us that the surface alter- 
ations, which the Atlantic States have undergone since their 
first settlement, as was predicted by Hamboldt,have produced 
no meteorological effects, and that the rainfalls and winters 
probably remain the same as they were many years ago. 
While such is our final conclusion, we must bear in mind that 
these mean or average results exhibit only one phase of the 
problem. They do not show the fact that there are brief 
cycles of heat and cold, of moisture and dryness, under the 
operation of some unknown law, a law which is perhaps not of 
meteorological tut of astronomical origin ;and, moreover, they 
make no allowance for the imperfections in the instruments 
or tables used in days gone by. 

Mr. Draper concludes his report with a valuable series of 
meteorological tables for the year 1870, from which we obtain 
the following data of interest: The mean hight of the 
barometer for the year was 29'935 inches ; its difference of range 
1 346 inches, mean of thermometer, 5M2", maximum, 92°, 
minimum, 2°. The total depth of rain and snow water which 
fell for 138 days was 52 06 inches. The pievailing wind was 
northwest, and the total distance travelled by all winds, 
6,3571 miles. 

A Gigantic Pie Bakery. 

Pie baking may be called a new industry and, at the same 
time, one essentially American. For the benefit of our for- 
eign readers, we explain that in the United States a " pie " 
is the synonymous term for the English "tart" or French 
" tourte," meaning a compound, generally suggestive of dire 
misery to dyspeptics, composed of fruit and two crusts of 
paste. The thick deep pasty of the venison or beef of Eng- 
land and/oie gras of France have their counterparts among 
us as pot pies, of which the principal contents are chicken. 
Their habitat, if we may be allowed to use a scientific term 
in the connection, is New England, where, with the tradition- 
al pork and beans, they form a staple exercise for the ostrich- 
like digestive organs of our Yankee brethren. 

Four great firms have united their forces in this city and 
have formed the New York Pie Baking Company. Fifty 
thousand pies are daily manufactured, and we are informed 
that, in event of a strong demand, as many as 65,000 can be 
supplied. The capital stock of the company is $300,000. 
The buildings are constructed of brick, and are admirably 
arranged for the purpose intended. Tkey are three stories 
high, with basement, forming the letter L, occupying four 
full lots twenty-five by one hundred feet, making a total of 
one hundred and fifty feet either way. The office is located 
on the second floor of No. 82 Sullivan street. The first or 
ground floor is used as a retail department. In the rear are 
located the bakery, storerooms, ice house, wagon sheds, etc. 
In the basement are affixed the ovens, ten in number, meas- 
uring ten by twelve feet, where also is in operation a new 
rotary device, which alone will bake nine hundred pies per 
hour. The first floor above is apportioned to the engine, 
boiler and delivery rooms. The second floor is the pastry 
department, where the mixing of the dough is done, and the 
third floor is given to the preparation of fruit, etc. On this 
floor is stationed a huge range, capable of cooking ten barrels 
of fruit at once, also two huge copper steam kettles with a 
capacity of two barrels each. An Otis elevator is brought 
into service here, to hoist and lower the pies and material of 
which they are composed. 

The weekly consumption of material is 140 barrels of 
flour, 42,000 pounds of sugar, 5,000 pounds of lard, 500 bar- 
rels apples, 60,000 pounds pumpkins and squashes, 60,000 
eggs, 500 bushels berries in their season, 800 pounds beef for 
mince, 1,500 pounds cocoanut, 100 boxes lemons, and spices 
accordingly. They also have in constant use about 150,000 
pie plates, and give employment to 100 workmen, running 
35 wagons. 



Dr. Hbctob's report on the coal deposits, as laid before 
the New Zealand Parliament which met on the 16th of July, 
is eminently satisfactory, and the value of some fields may 
be gathered from the following extracts. The Gray River 
district : The coal seam is 16 feet thick, and has been proved 
by underground working to be of uniform quality without 
admixture of slack, throughout an area of 30 acres. The 
quantity of coal obtainable without sinking is at least 
4,000,000 tuns. The area of undisturbed coal above the water 
is more than half a square mile. A much larger quantity of 
coal can of course be obtained by sinking. Malvern Hills, 
Canterbury : The quantity of coal that can be obtained here, 
level free, is about 3,000,000 tuns. Dr. Hector, however, adds 
that neither mines can be worked to advantage (especially 
the former) till a railway is constructed from the mines to 
the sea, and considers the amount of coal discovered sufficient 
to warrant the expenditure required for this purpose, 



mo sooner in contact than they curdle at once to a useless and 1854, the total average is 53 93°, and although the individ 



Pbofessob Watbrhotjse, in a recent paper on the re- 
sources of Missouri, gives the following description of the 
iron mountains, for which the State is famous : " Shepherd, 
Mountain is 600 feet high. The ore contains a large per^ 
centage of iron. The hight of Pilot Knob above the Missis- 
sippi river is 1,114 feet. Its base, 581 feet from the sum- 
mit, is 300 acres. The upper section of 141 feet is judged to 
contain 14,000,000 tuns of ore. The elevation of Iron Moun- 
tain is 228 feet, and the area of its base 500 acres. The solid 
contents of the cone are 230,000,000 tuns. It is thought that 
every foot beneath the surface will yield 3,000,000 tuns. At 
the depth of 150 feet, the artesian auger was still penetrating 
solid ore. These mountains contain enough ore above the 
surface to afford, for 200 years, an annual supply of 1,000,000 
tuns. The iron is strong, tough and fibrous." 
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The Railroad Conductors' Association. 

A convention of the members of the Railroad Conductor' 
Life Insurance Company was recently held in Louisville, Ky. 
The association, founded four years ago, has granted 5,260 
certificates of membership. Of these, 1.020 holders have for 
various causes forfeited their places in the society, 519 have 
been permitted to withdraw, 46 have been killed at their 
posts, 71 have died of disease, and 17 have been disabled 
for life. The plan of the association is the levying of an 
assessment of one dollar on each member whenever a brother 
is killed, dies by disease, or is incapacitated from working. 
During the paBt four years,* the Company has paid to families 
of deceased members the sum of $305,989, being a yearly tax 
on each survivor of $33.50. 

During the year closing August 1, 1872, sixteen conductors 
met with death at their posts, of whom eleven were on freight 
trains and five with passenger trains. Two conductors had 
each an arm amputated and one lost a leg by accident ; one 
died of sunstroke on the New Jersey Southern,three died of 
spine disease, and the astonishing number of twelve died of 
consumption, every one of whom were passenger conductors. 
It is a matter of grave consideration for conductors generally 
that this disease claims such a large percentage of their num- 
ber, but it is presumable that the eating of hurried meals, 
keeping irregular hours and exposure to all weatherB is the 
cause of it. One more reason may be added : the confined 
and vitiated atmosphere of the railway cars, in which con- 
ductors spend so much of the irtirne. This of itself is enough 
to bringon fevers and consumption. 

A JVew Theory of Volcanoes. 

Mr. Mallet has propounded a new theory respecting volcan 
ic energy, which, in principle, is exceedingly simple : 

It is recognized by physicists that our earth is gradually 
parting with its heat. As it cools, it contracts. Now if this 
process of contraction took place uniformly, no subterranean 
action would result. But if the interior contracts more quick- 
ly than the crust, the latter must in some way or other force 
its way down to the retreating nucleus. Mr. Mallet, says the 
London Spectator, shows that the hotter internal portion must 
contract faBter than the relatively cool crust ;. and then he 
shows that the shrinking of the crust is competent to occasion 
all the known phenomena of volcanic action. In the distant 
ages When the earth was still fashioning, the shrinkage pro- 
duced the irregularities of level which we recognize in the 
elevation of the land and 
the depression of the ocean 
bed. Then came the period 
when, as the crust shrank 
it formed into corrugations ; 
iu other worde, the foldings 
and elevations of the some- 
what thickened crust gave 
rise to the mountain ranges 
of the earth. Lastly, as the 
globe gradually loBt its ex- 
tremely high temperature, 
the continuance of the same 
process of shrinkage led no 
longer to the formation of 
ridgeB'ftnd table lands, but 
to local crushing down and 
dislocation. Thi? process iB 
still going on, and Mr. Mal- 
let not only recognizes here 
the origin of earthquakes, 
and of the changes of level 
now in progress, but the 
true cause of volcanic heat. 
The modern theory of heat, 
as a form of motion, here 
comes into play. As the 
solid crust closes in upon 
the shrinking nucleus, the 
Work expended in crushing 

down and dislocating the parts of the crust is transformed 
into heat, by which, at the places where the process goes on 
with greatest energy, " the material of the rock so crushed 
and of that adjacent to it are heated even to fusion. The ac- 
aceess of water to such points determines volcanic erup 
tion." 

Mr. Mallet has confirmed his speculations by observation 
and experiment; and he is able to show by indisputable 
calculation that less than one fourth of the heat at present 
annually lost by the earth is sufficient to account for the total 
annual volcanic action, according to the best data at present 
in our possession. 

In brief, Mr. Mallet's theory tends to show that the volcan^ 
ic energy of the earth is a declining force. Its chief action 
had already been exerted when mountains began to be formed 
what remains now is but the minutest fraction of the volcan 
ic energy of the mountain forming era ; and each year, as 
the earth parts with more and more of her internal heat, the 
Sources of her subterranean energy are more and more ex 
hausted. 



IMPROVED C01TSEEVATOBY. 

At the recent Exhibition, at Birmingham, England, of the 
Royal Horticultural Society, the gold medal was awarded to 
the elegant structure put up and exhibited by Messrs. Howitt 
& Co., of Westminster, London, of which we now give an 
illustration, for which we are indebted to the Mechanics' Ma- 
gdtine. 

The conservatory in question was 30 feet long by 17 feet 
wide by 12 feet high, and the peculiarity of mode of con- 
struction consists in the roof principals being untrussed.and 




IMPROVED CONSERVATORY, 
in dispensing with the tie rods, so that a clear headway is ob- 
tained, although the roof springs within two feet of the 
ground. Though apparently in the form of a circular seg- 
ment, the roof is polygonal, whereby the strains upon the 
straight tubular sections forming the sides of the. polygon, 
being entirely in the direction of their length, are disposed 
in the direction of maximum of resisting power, and the 
sections are relieved from all transverse strain, so that their 
dimensions and materials may be minimized. The strains, 
concentrated at the joints, are there sustained and counter- 
acted by the strength of the sockets, suitably proportioned, 
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The London Times states that the attention of Professor 
Pepper, during his visit to the United States, will be directed 
to the " great recent development of mechanical and inven- 
tive Ingenuity among their citizens, a development which has 
its gage in the extraordinary number of American patents 
which have been taken out during the last few years. A 
succinct history of the inventions of a given period would 
doubtless throw much light upon the other aspects of its 
civilization ; and something like this is contemplated by Pro- 
fessor Pepper, as the ultimate result of his travels." 



which are bored to receive the tubular sections, at angles cal- 
culated to give the requisite curvature for the span of roof. 

This rib or principal especially combines the extremes of 
strength and lightness, as far as practicable. The tubular 
sections of roof being socketed and not screwed together, 
and all the other parts fastened together by screws and bolts, 
houses constructed upon this principle may readily be taken 
to pieces and re-erected by unskilled labor. Although curved 
roofs have always been considered by the first authorities as 
the form best adapted for the propagation and healthy growth 
of plants, still the first heavy outlay for bent glass, added to 
the great expense, trouble, and annoyance of replacing it 
when broken, have, until Messrs. Howitt & Co. produced 
their polygonal roof, prevented the general adoption of cur- 
vilinear roofs. By Messrs. Howitt & Co.'s system, all the 
glazing is with straight panes, from purlein to purlein, which 
are bolted upon each socket of the ribs ; and by a special ar- 
rangement the condensed moisture in the house passes from 
the inner surface of the upper panes on to the exterior sur- 
face of the next adjoining inferior, and bo on to the bottom, 
so that all diip from condensation is avoided. 

When the span of the roof exceeds a certain limit, an ar- 
rangement of braceB is provided — in lieu of an undue and 
unwieldy strengthening of the sockets — so as to tie the al- 
ternate joints or sockets together, and thus give greater 
strength and rigidity to the rib or principal ; but the depth of 
the truss thus formed is very moderate, and such as not to in- 
terfere with the headway. 

— —i — ■ 

The city of Glasgow, Scotland, is supplied with water 
drawn from a highland lake, 34 miles distant. The cost of 
the works was $4,500,000. 



Boraclc Acid as a Preservative for milk and Beer. 

Boracic acid has lately come largely into use in S weden 
for the preservation of milk, and a mixture of equal parts of 
this acid and alum has been applied for the preservation of 
meat, as well as for improving its appearance when discolored 
by packing in oaken barrels. The former is being sold un- 
der the name of aseptin, the latter as double aseptin. Hirsch- 
b erg has lately made experiments in order to ascertain the 
precise value of the acid for the purposes described. In June, 
1871, he dissolved fifteen grainsand a half pulverized boracic 
acid in two pounds fresh milk, and kept it at a temperature 
of 54° F. ; and for purposes of comparison, he left some pure 
milk in the same room. This was tested at intervals of six 
hours ; after 96 hours, a very slight acid reaction was noticed ; 
this did not become plainly visible till 120 hours had passed. 
The milk containing no boracic acid indicated a slight acid 
reaction after only 36 hourB, and a strong acidity after 48 
hours. The cream separated completely from the latter 
in 48 hours, while, on the former, only very little was found 
even afteT 120 hours. Prom ihese experiments it seems that 
boracic acid may be considered a very effective preservative 
of milk. A similar experiment was made with beer. On 
October 7, 1871, fifteen and one half grains of this substance 
were dissolved in a bottle of lager beer, brewed on August 
30, and the same quantity was dissolved in beer brewed on 
October 2 ; both bottles were left loosely corked in a temper- 
ature of 56° F. Both kinds indicated a slight acidity, owing 
to carbonic acid, which was present before the boracic acid 
had been dissolved in them. Thi3 reaction remained, after 
the addition, without increase for a week. From October 14 
to November 14, the beer was left at a temperature varying 
from 35° to 63-5° F., whereupon it became opalescent; but 
still no increase in acidity could be perceived (although, as 
has been stated, the bottles had been only loosely corked), 
but it was no longer fresh. The opalescence disappeared 
again after the bottles had been allowed to stand in a room 
with a constant temperature of 635° F., but the beer was not 
spoiled till the end of the month. It remains to be seen 
whether boracic acid is similarly useful in the hot summer 
weather. 

The Retention and Coloring: of Eggs and the 
Mimicry of Sound by Birds. 

A correspondent of Nature forwards the following interest- 
ing facts observed in New Zealand : Regarding the length of 

time during which a bird can 
retain its egg, the case is men- 
tioned of a kingfisher that 
began six nests, abandoning 
all in turn and depositing her 
egg in the seventh, after 
working for over six weeks 
in a condition analogous to 
pregnancy. The labor was 
incessant, three of the homes 
that were excavated in a turf 
chimney and abandoned be- 
ing eo far furnished that a de- 
posit of eggs must have been 
imminent on three occasions 
during the above period. 

In answer to the question ; 
Can a bird influence the color 
of its eggs protectively 1 the 
writer says that a female bit- 
tern, when kept in a grassy 
enclosure, laid an egg of a 
pale bluish green color, pre- 
cisely like that of a heron. 
The egg of the bittern natur- 
ally is of an olivaceous buff 
tint which harmonizes well 
with the half faded leaves of 
aquatic plants, of which the 
nest is often built. It i s doubt- 
less probable that the egg thus became tinged to secure for 
it the protection of the verdure of the grass in which it was 
deposited. Another and more curious instance is that of the 
whistler, or small cuckoo placing its egg in the nest of the 
blight bird. The latter is a bird foreign to New Zealand and 
builds a suspended nest ; the eggs are clear blue green in 
color. The egg of the cuckoo is greenish dun, but in order 
to place it in the hanging nest where it will be free from rep- 
tilian invaders, the writerjhas found cases where it has man- 
ifestly changed the color to one closely resembling that of 
the eggs of its dupe, so that the latter would fail to distin- 
guish the addition to its deposit. 

Referring to the mimicry of sounds, it is stated that, in 
camping for some days on a river bed, the author frequently 
heard what he took to be one of the notes of the hmmatopus 
but that wader was nowhere to be seen ; at length he traced 
the call to the piopio, a bird with feeble powers of flight, yet 
one that delights in the open glades of river beds. The 
mimic cry was always given when near to a stream just where 
the redbill (hoematopus) would be likely to be found. A pair 
of redbills can drive away a hawk ; now a hawk, " from his 
place on high " perceiving something near the water, might 
forego its s woop on hearing the mimicked note of the wary yet 
bold redbill. The common gray warbler, it is also stated, gives 
an exact imitation of the cry of the common tern, one of the 
boldest birds in defence of its young. 

■ s* f — 

The fact that the atmosphere at and near the sea Shore is 
richer in ozone than it is in inland places has been explained 
by M. Gorup Besanez, who finds by experiment that ozone is 
formed by the evaporation of water. Ozone is oxygen in a 
most active condition. 
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BOILING SHU11EBS. 

The invention represented in our engravings consists of a 
number of peculiarly formed wooden slats, so attached to- 
gether as to form a rolling shutter. Fig. 1 is a sectional and 
also a front view of the device, which is shown in its full 
size. The lower edge of each slat has a curved groove, A, 
and a heel, B, which corresponds with the tongue, C, and 
groove, D, of the upper edge of the slat next below. The 
heel, B, forms the fulcrum upon which the lower slat turns 
when the shutter is wound upon the roller. When unrolled, 
the tongue, C, falls into the groove, A, with absolute cer- 
tainty. The slate are connected together by 
means of leather straps screwed to the backs, 
as is shown in the section in Fig. 1 and 
in the rear view in Fig. 2, so that a flexible 
shutter, that cannot fail to joint even when 
warped, is obtained. In Fig. 3, the invention 
iB represented as applied to a store window, 
a portion of the right hand shutter being 
broken away to exhibit the mode of con- 
struction which, from the fact of there be- 
ing no concealed hinges or other mechan- 
ism except the simple appliances above de- 
scribed, is both inexpensive and efficient. 

For further information, regarding the 
manufacture of the device, or for state 
rights, address Hardy & Voorhees, foot of 
North Fii st street, Brooklyn (E.D.), N. Y. 
Patented through the Scientific American 
Patent Agency, May 7, 1872, by Alois Kohler. 



" walk " being very heavy, the men themselves have to labor 
hard to get out the refuse, which is thrown j ust at the back 
of the building for manure. The coppers are filled up again 
with herbs, fresh water is pumped into the worm tub to sup- 
ply what has been taken off the surface for the still, and to 
replace what has passed off in the evaporation that has been 
always going on, and the process again proceeds. The quan- 
tity of oil extracted from a tun of lavender varies according 
to the influence of the season ; from 15 lbs. to 16 lbs. is con- 
sidered a fair average ; very seldom it reaches 21 lbs., some- 
times not more than 10 lbs. The distilling lasts about two 



Lavender Oil. 

In England large tracts of land are devo- 
ted to the cultivation of the lavender plant. 
Only a moderate application of manure is 
necessary at the outset in the autumn, when 
the planting takes place ; and after the first 
year's harvesting, the plants have grown to 
such dimensions that every other row has to 
be taken out, and every other plant in the io w 
that remains. The three years' growths are 
the first to come to maturity, and then the 
second, and then the third. The harvest 
takes place in August. The cutting, which 
is done by the sickle, appeals an art of it- 
self, which affects . the crop in the future 
year. The laborers are followed by women 
and girls, who immediately pack and tie the 
lavender up in mats, to protect it from the 
rays of the sun, or otherwise the quantity of 
oil to be extracted would be reduced before 
it could be taken in hand at the distillery. 
Small quantities have been previously cut 
before they are fully ripe, for Covent Garden 
market, or for sale about the towns and villages in the neigh- 
borhood. The distillery process is carried on upon the spot, 
as the_,volumes of smoke from several chimneys and the 
strong odor of herbs around the buildings sufficiently testify 
to some very odoriferous process within - r for it must be re- 
membered that peppermint, rosemary, dill, camomile, as well 
as lavender, have to find their way to the game crucial test. 
Beneath a brick-built shed stands a row of stills, with what 
are called worm tubs attached to each still. 
Upon the ground floor, the furnaces are be- 
ing attended and the percolator watched, as 
a trickling noise indicates that the oil is be- 
ing extracted by the process going on. Above 
the furnaces are the stills, of dimensions 
sufficient either to contain half a tun or a 
tun weight of herb, and the building is spa- 
cious enough to admit of carts being driven 
in for the purpose of unloading. The still 
is filled thrice in four and twenty hours, 
namely, eight hours to a run. The men get 
upon the upper floor, remove the still head 
by a lever, then take the lavender from the 
mats and ttead the stalks down with their 
feet until the copper is tightly filled to the 
brim. Liquor at boiling heat is then taken 
from the top surface of the worm tub, al- 
though at the bottom and lower surface the 
water is quite cold, and the furnaces are set 
to work. The worm consists of piping at- 
tached to the head of the still, and passes 
round and round the tub which contains the 
cold water. The men watch the bringing 
over of the still, that is, the moment when 
the liquor begins to flow over the head into 
the worm. Directly it does so, they know 
that the oil is running, and immediately 
damp down the furnaces. The boiling liquor from the herbs, 
by passing through the tubing immersed in cold water, be- 
comes condensed, and the oil separates from the water and 
runs into the percolator at the foot of the worm tub. This 
bringing over is the most critical point in the whole opera- 
tion ; then great attention and experience are needed, other- 
wise the herbs, both stalk and flower, might be taken into 
the worm, and the oil be spoiled. So well practised, however, 
are the men employed that what is called a " run foul " is 
scarcely known during the whole of the distilling season. 
From thence it is taken and placed in dark glass bottles with 
short necks, containing 4 lbs. to 7 lbs. each, ready for mer- 
chandising. When one lot has been distilled, the still top is 
removed by the lever, and the charge taken out with long 
forks. The steam and vapor that arise are very great, for 
the uninitiated quite ov-erpowering ; and what is termed the 




months, from the first week in August to the second week in 
October, according to the abundance or otherwise of the sur 
rounding crop. This business is separate from the grow- 
ing ; the small growers as well as the large take their crops 
to the distillery, and pay a certain agreed upon rate per tun. 



Those who have lately become conscious of the existence 
of certain facta are invariably apt to suppose that those 





facts have only lately arisen. After a changed state of 
mind has made us observant of common occurrences which 
we were before indifferent to, there often results the be- 
lief that such occurrences have become more common. It hap- 
pens so even with accidents and diseases. Having lamed him- 
self a man is surprised to find how many lame people there are ; 
and, becoming dyspeptic, he discovers that dyspepsia is much 
more frequent than he supposed when he was young. For 
a kindred reason, he is prone to think that servants do not 
behave nearly so well as they did during his boyhood — not 
remembering that in Shakespeare's day the service obtainable 
was similarly reprobated in comparison with the " constant 
service of the antique world." Similarly, now that he has 
sons to establish in life, he fancies that the difficulty of get- 
ting- places is much greater, than it used to be.— Herbert 
Spencer. 



PLATING AND COATING METALS. 
A new process for coating metals has been recently paten- 
ted by M. Da Lobstein, of Paris. The improvements in the 
method of plating are made with a view to obtain such an 
adhesion of the covering metal as will subsequently permit 
of a metallic deposition upon the underlying metal by the 
application of heat. In order to get an electro-chemical cov- 
ering deposit of such thickness and crystaline structure as 
to answer to this purpose, the inventor employs very dilute 
alkaline and acid ba'hs, which are used cold. The tin bath 
consists of 1000 parts of water, 22J- parts of caustic soda, | 
part of cyanide of potassium, and J part of 
tin salt. The copper bath consists of 1000 
parts of water, 25 parts of cyanide of potas- 
sium, and 12J parts of carbonate of copper. 
The zinc bath consists of 1000 parts of the 
liquid supplied by the renewal of the bat- 
teries, or of 1000 parts of water and 30 parts 
of sulphate of zinc produced from the bat- 
teries. The lead bath consists of 1000 
parts of water, 224 parts of caustic soda, 
and 2^ parts of the residuum of the batter- 
ies. For the rare or precious metals — sil- 
ver, gold, nickel, bismuth, and cobalt — the 
well known cold solutions are used. The 
battery for a 500 gallon bath is composed, 
first, of a lead trough, second, a brass sheet 
with three wooden cross pieces placed on it, 
a zinc sheet being placed on these wooden 
pieces. Afterwards the trough is filled with 
60 liters of water. This pile works at three 
different stages of power of the electrical 
current, according to the effect to be pro- 
duced. For the first stage it suffices to pour 
into the water of the trough 400 grammes 
of sulphuric acid per day. For the second 
stage or combination, one kilogramme ace- 
tate of lead mixed with three kilogrammes 
of sea salt is put under the zinc sheet, and 
care is taken that the liquid of the pile 
covers the zinc sheet. This cell gives a 
very regular current during eight consecu- 
tive days, without any other ingredient. 
For the third stage, to the action of the 
acetate of lead is added that of the sulphur- 
ic acid, as it is said, for the first stage. Me- 
tallic lead is the residue of the acetate, and 
the zinc consumed in proportion of work 
done is used for the zinc baths. In order 
to set the cell to work, only trifling quanti- 
ties of acetate of lead, of sea salt, and sul- 
phuric acid are wanted. The articles to be 
put in the bath are cleaned, according to 
the nature of their metal, either by im- 
mersing them in potash solution or solutions of sulphuric or 
muriatic acid. The baths are supplied with anodes of the 
same metal as the covering to be obtained. As soon as the 
articles put in the hath are sufficiently covered, they are 
withdrawn, washed with fresh water, and carried to a stove, 
where they remain submitted to the degree of heat which 
is required for the melting of their electro-chemical cover, 
which occupies from five to thirty minutes. By these means, 
i n consequence of the melting together of 
the crystaline particles which form the 
electro-chemical cover in its whole depth, 
a cover like to that of a melted metal is ob- 
tained. If it is desired to cause the sold- 
ering of the cover with the metal under- 
neath, the heat is raised ; the metal under 
the cover, dilating and evolving metallic 
vapor, becomes superficially combined with 
the electro-chemical covering and effects 
the soldering. If it is desired to obtain an 
alloy of two metals or more, the article is 
covered with different electro-chemical lay- 
ers ; afterward it is submitted to the action 
of the heat, and the melting of the layers 
gives either various alloys or new metals 
adhering and soldered to the under metal. 
The products of this process acquire all the 
qualities of a melted metal, namely, mallea- 
bility, ductility, cohesiveness, etc., and can 
be softened, polished, rolled, and worked, in 
the same manner as if they really had been 
covered with a melting metal. It has al 
ready been stated that this system makes 
use of heat to alter the former constitution 
of the electro-chemical metal, which is 
formed with crystaline deposits, and add 
to the same the very properties of melted 
metal, namely, te nacity; ductility, malleability. To attain 
the required end, namely, the formation of a very small 
and uniform crystaline coating, cold baths very slightly 
concentrated are used, with batteries having large surface, 
giving great power, and continuous and especially regular in 
working. The chemical formula of the constitution of the 
baths is therefore of an exceptional importance, as it would 
be impossible to go materially below that formula, and also 
to go beyond its small degree of concentration, without ob- 
taining bad metallic deposits that would be injurious to the 
whole system. Another part of the invention relates to the 
production of ornamented metallic articles by means of elec- 
tricity and heat. The object, coated with a sufficient coating 
of metal, is placed in the stove and submitted to a tempera- 
ture more or less inferior to the melting degree of the coat 
Ing metal. The coated metal, which is called " subjacent 
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metal," and the coating one, which is called the " electro 
chemical metal," oxidize when thus connected in a different 
manner from that in which they would had each been 
separately submitted to the same dejree of h«at. 



(ffiomjstwMjuM. 



The Unequal Expansion of Metals. 

To the Editor of the Scientific American : 

A description of a fire alarm was published two or three 
years ago, taken from L' Union Medicate, a French journal ; 
it described an arrangement, contrived by M. Robert Houdin, 
which consisted of steel and copper blades, soldered together 
and fixed on a board, like a knife blade standing with its edge 
or back up, only touching the board at one end of the blade 
where it wag fastened and connected with one pole of an 
electric battery ; the other end was near a button connected 
with the other pole of the battery. Owing to the unequal ex- 
pansion of the metals, when heat was applied the strip would 
bend and touch the button, and a bell connected with the 
cattery would ring as long as contact continued. 

About the time of said publication, a fire detector was for 
sale at 80 Cedar street, New York. I do not remember the 
name of the proprietor of it, but it was dependent on the 
same principle as Mr. Houdin's invention ; but instead of be 
ing connected with the bell by electricity, it acted like a hair 
trigger, releasing a spring which was connected by a wire 
with a bell rung by mechanism ; this alarm could be set to 
ring at any degree of heat, even by breathing upon it, which 
I saw done. Copper and iron were the materials used. I 
thought this an excellent safeguard, and one that no house 
should be without. It should be placed in the basement, 
where a fire may make such progress at night as to cut off 
the retreat of the family above, before they were awakened 
by it ; but I have since heard no more of the device. 

Having one of Holmes' burglar alarms in my house, I was 
desirous of having a fire alarm connected with it, and finding 
by Molesworth's tables that expansibility of zinc over iron 
was nearly three times greater than copper, I soldered a 
ribbon of tin and of zinc together; I made it fourteen inches 
long, and rolled it in a spiral form. One end was fixed in my 
basement, and one of the battery wires connected with it; 
the other end was free, and near to it the end of a wire, at- 
tached to the other battery wire. I have thus a very good fire 
alarm, large quantities of which might be made to cost not 
over two or three cents each. 

I have read of a plan of distributing, throughout a store 
e - factory, water pipes, perforated with many holes, so that 
the whole building or sections of it might be sprinkled in 
case, of fire; I wish to suggest that, by using the Cedar street 
trigger arrangement, only the part where the fire was need 
be sprinkled. The supply pipe should run the whole length 
of the building or ceiling, with pipes leading from it across 
the room at moderate distances from each other, and each of 
them Bhould be supplied with a detector or alarm to let the 
water into the one that had unusual heat under it, and at the 
same time ring a bell; but as all machinery- is liable to get 
out of order, a night watch should not be dispensed with. 

ItJo not know how long the use of the principle of the 
unequal expansion of metals, to show heat, has been known; 
but 30 or 40 years ago, Mr. Baure, a very skillful watchmaker 
In William street near Maiden Lane, New York city, showed' 
me a thermometer which he had made, inclosed in a watch 
case, In which the degrees of heat were indicated by a hand 
moved by a small spiral ribbon of two metals, which he had 
soldered together. H. M. S. 

Yonkers, N. Y. 

Canal Boat Propulsion. 

To the Editor of the Scientific American: 

On page 259 of your current volume, a correspondent sign- 
ing himself J. A. D. states that " Voyageur's "' method of 
propelling canal boats is simply a reproduction of something 
old and, he furthermore make a suggestion which has the lack 
of originality which he attributes to " Voyageur." His 
proposition to use false sides running from the bow to astern 
of the boat to destroy the swell has been acted upon some 
time ago. The appliances, substantially the same as those 
which he mentions, were practically tested at Chicago over a 
year since, though not on a scale to warrant the assertion 
that the attempt would be as successful, in ordinary canal 
navigation, as in the experimental trial. 

The sides extended along the length of the boat and a few 
feet astern, and were so constructed as to admit of their be- 
ing raised to facilitate a free passage of the locks. The great 
width of such a boat necessitated an arrangement to adjust 
the false sides, and this feature alone was the only one that 
met with condemnation, as the awkwardness of the sides in 
working proved the impracticability of making them service- 
able except when in position in the water. L. M. H. 

Boston, Mass. 

The August Meteors. 

To the Editor of the Scientific American: 

Trie August meteora amounted to but little at this point. I 
siw probably 50 or 60 up to 11 at night on the 9th, and some- 
where about half as many up to the same hour on the 10th. 
On the 9ch, nearly all made their appearance in a northeast- 
erly direction and, apparently rising as they approached, van- 
ished neir the zenith. On the 10th, several passed from east 
to west and two or three from south to north, but the most 
had the same general direction as on the 9ch. 

Only two or three gave a red light with a small rocket like 
trail; all the others give white or yellow light and were aD- 
parently small, and all seemed to have a uniform rate of 
speed. A very few others were seen in other portions of the 
sky, moving in various directions, similar to those usually 
seen on eummer nights, 

Louisville, Ky. W, L. Davis. 



Transmission of Motion. 

To the Editor of the Scientific American : 

The lecture on the above subject by Mr. Coleman Sellers, 
as reported by you in your issue of October 19, is very inter- 
esting, as is everything that Mr. Coleman Sellers says on 
mechanical subjects, for it is always worthy the earnest con- 
sideration of mechanics. Anybody who knows the Sellers 
coupling knows that it is as near perfection in its way as 
anything can bj, while at the same time the common plate 
coupling that he speaks of is not quite so bad as he believes, 
if it be only properly made. 

Now the plate coupling can be made anywhere, and at any 
time, and is sometimes most convenient, as it does not re- 
quire very nice fitting to make a comparatively good job, as 
Mr. Coleman Sellers thinks. He shows that, in order to keep 
the coupled ends of the shafts in line, the bolt holes in the 
plates must be reamed together and the bolts turned to fit. 
But that is not the way that good mechanics make the joint ; 
they simply drill the holes large enough to take rough bolts, 
and let the end of one shaft enter the coupling on the other 
about | of an inch, thus: 
which keeps the ends in line ; 
and there are also ways and 
means of tightening the coup- 
lings on the ends of the shafts 
not spoken of by Mr. Coleman 
Sellers, but well known to many mechanics. Mr. Sellers 
says that it is considered good practice even now in England 
to make the ends of shafting larger than the body parts, and 
to put the pulleys on in halves. 

Now I have good reason to think that I know better what 
is good practice in England than our friend Mr. Coleman 
Sellers does, and his information in that respect is new to 
me. I could tell him what I saw as practised there 15 years 
ago, and that was a coupling made in four pieces, with an 
outer shell to cover the whole, thus : 






Bricksbury, N. J. 



Jas. Garland. 



Professor Thurston uses two formulas for general practice; 
one is based ujSon area of heating surface and the other 
upon the amount of coal burned per hour. They are. 

A — . 4C and A = i5 . He prefers the former for all 

P + 10 2(P+10) F 

exceptional cases. In the first three formulas, A=. actual area of 
valve in square inches, H=s area of heating surface in square 
feet, C= coal burned per hour, and P= pressure per gag& 
Measured by either rule, the boilers described by our corre- 
spondent need a three inch safety valve to each, and we 
must agree with him that the case is one that calls for a 
thorough investigation and for the severest judgment upon 
whoever may be responsible for such professional malprac- 
tice. 

The ordinary safety valve, as usually proportioned and 
constructed, is very defective ; it rarely acts satisfactorily, and 
probably never rises so high as to afford an opening equal to 
the disk area of the valve. There are, however, a number 
of valves in the market which are vastly better than the 
common valve and not very much more expensive. Intelli- 
gent and conscientious proprietors and engineers cannot hesi- 
tate to adopt some cne of them promptly, if they once 
realize the magnitude of the responsibility which rests upon 
them. 

We have seen a marine engine suddenly stopped when 
steaming at full speed, the pressure being the maximum al- 
lowed, 25 pounds by the gage, and have seen the safety 
valve rise at 27 pounds and yet fail to check the increase of 
pressure until the gage showed 37 pounds above the inspec- 
tor's test, in spite of every effort on the part of the engineer 
to check the formation of steam by opening doors and pump- 
ing cold water into the boiler. Can the continued use of 
a valve of such construction be in any way justified ? The 
valve referred to was of the full area required by law, but, 
like all ordinary valves, could not be given full opening by 
any safe over-pressure of steam. — Eds. 



Reckless Engineering. 

To the Editor of the Scientific American : 

The Springfield, 111., Iron Company have just started a 
very substantial and convenient rail mill, supplied with the 
Siemens gas furnaces. The motive power is furnished by 
seven return flue boilers 3 J feet in diameter by 24 feet length, 
with two 15 inch flues, giving a fire surface of about 340 
square feet each. They are set, four in one nest, with a steam 
drum running across them, and connected with each by the 
usual nozzle ; two are similarly placed in another nest, while 
the last one stands alone. All are connected to one steam 
pipe, but each can be Bhut off. The one which stands alone 
has a three inch safety valve, which is evidently not large 
enough for its fire surface by nearly half its area ; the two in 
the next nest are provided with one three inch safety valve 
also, and the four others are also supplied with but one 
safety valve of the same size; the pressure carried is one 
hundred pounds. This arrangement has worked well so far, 
because all the boilers together do not furnish steam enough 
to run more than half the mill, and four more, are ordered. 
When steam is up, the 40 inch engine carrying the rail train 
is started; andwhen, after an hour orso,it drops to 40 pounds, 
the engine is stopped, and word sent to the firemen to open 
the furnace and breeching doors, when in about five minutes 
the pressure runs up to 100 pounds, blowing off violently. 
Now is there any excuse for such engineering in this age of 
cheap handbooks, by which any school boy may post himself 
on the rudiments, at least, of the science ; and should not the 
least spark of common sense teach a man that a safety valve 
which may be sufficient for one boiler is not big enough for 
two, to say nothing of four? 

But this is not all. In this mill, one of these boilers was 
tested by driving a plug into the ho'e where the safety valve 
should have been, putting a brace from there to the roof ; and, 
without a gage on the boiler, steam was got up, when a visit- 
or, getting a little scared, screwed on a gage and turned the 
cock, when the hand jumped to 60 pounds. 

If any body can beat this for stupid and criminal careless- 
ness and ignorance, I should like to know of it. Thus a hun- 
dred lives are constantly imperiled in this mill, to say noth- 
ing of the large amount of money invested ; the latter, how- 
ever, is of little consequence, for if capitalists will place their 
property in the hands of ignorant numskulls, they ought to 
suffer. This is either a case of penny wise and pound foolish, 
or one of misplaced confidence. I rather think it is thelatter, 
for the directors of the company appear desirous of securing 
good men, and aie said to pay liberal salaries. 

A Disciple of Watt. 

Remarks : — A common English rule for area of safety 

valves, allows one half square inch for each square foot of 

grate surface with natural draft. The French law requires 

2^*5 
anareaof A=t F 7 — ■= — - where A= area in square inches 
P+8ba> 

per square foot of grate, and P= the pressure as indie ited 

by steam g-ige. Tois is also adopted and recommended by 

the Committee of the Franklin Institute*. The United States 

regulations, as applied to «team vessels, require 20 square 

inches area for each 500 square feet of effective heaung sur- 

a H ( eff -) 
lace, or A= ■ ' . 



The Ellis Vapor Engine, 

To the Editor of the Scientific American: 

I have interested Mr. Corliss and the Corliss Steam Engine 
Company of this place in my invention, and they are erecting 
a 40 horse power Corliss engine to be worked as a vapor 
engine on my plan, to drive the blowers for their foundery. 
It is to be arranged so as to give the matter a most careful 
test in the most economical class of engine, and is to be 
especially arranged so as to give the most accurate results as 
to amount of coal consumed and power developed, both by 
the steam and the vapor cylinders. All is to be done under 
the personal superintendence of Mr. Corliss himself, which 
will, I trust, make the result satisfactory to engineers throug- 
out the world and to yourself. I will asail mys»l* of your 
kind offer to publish the result of such a trial ; and I will 
send you the original copy of the results, with diagrams, etc., 
verified by Mr. Corliss and his engineers, as soon as they are 
completed, whatever they prove to be. 

Providence, R. I. Joel A. H, Ellis. 



Explosions of Benzine. 

To the Editor of the Scientific American : 

You made mention some weeks since of an explosion of ben- 
zine which was being used by some men cleaning machinery, 
and it called to my mind a case that happened some years 
since. Two men were in the midst of an explosion of ben- 
zine gas ; both died some days after. I visited one of them 
after death. The skin came off all over his body, excepting 
where a broad leather belt was around his loins. About two 
days after the explosion happened, he was lying on his back 
and said there was fire under him. The attendants exam- 
ined and found the bed clothes on fire ; and we concluded that 
gas was coming out of him, and that the heat of his body 
caused combustion. 

Cleveland, Ohio. William Ward. 



Ball Lightning. 

To the Editor of the Scientific American: 

In your issue of September 28, on page 196 current volume, 
G, of Cleveland O., has a letter averring that he witnessed, 
from an elevated position, the phenomenon of ball lightning 
as it passed from one cloud to another. C.'s observation is 
not to be disputed, for almost every one has frequently seen 
essentially the same thing; but his conclusion cannot be 
proved so satisfactorily. A dazzling light accompanied by a 
loud report is not always lightning, else its exhibition was 
alarmingly frequent during our late unpleasantness. 

A meteor coincidental with the storm has been mistaken by 
your correspondent for a peculiar display, or. perhaps, accor- 
ding to his judgment, for a peculiar kind of lightning. 

Shreve, O. M. D. 



♦JffttrttaJof trie Franfcllu rneilt nte, Vol. Si, p. 



I For the Scientific American]. 

Concerning the Nature of the Hydrogen Atoms In 

Benzol, and of the (SOiOH) Group. 

The object of the author in the following researches was to 
determine, so to say, the 'sex" of the successive H atoms in 
the important radical benzol. Tneir nature, in the case of 
the fats, where the C atoms are little, if at all, coupled with 
valences with each other, has already been exhaustively in- 
vestigated, experiments having shown that, upon the dis- 
placement successively of the H atoms by a negative element 
or molecule, the radical finally becomes so essentially "soured" 
as to assume the charac;er of an acid of the hydrochloric 
type, its H being replaceable by a metal. For example, hy- 
dride of methyl, CH t , may be cited, where, upon the displace- 
placemeot of three of the H atoms by the strongly negative 
group NO 3 , the resulting nitroform CH(N0 2 ) 3 ' readily ex- 
changes its H for a base. Now to determine whether this 
were erjually true of the " aromatic series," I chose the see 
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ond of the bromine substitution compounds of benzol (C 6 H 4 
Br 2 ) and replaced successively the fourth and third H atom 
respectively by the strongly negative groups (NO 2 ) and 
(S0 2 OH), giving a finely crystallizing acid of the formula 
(C s H 2 Br 2 (NO 2 ) (80 2 0H). Now in theory this acid should be 
bibasic in its nature, the second H atom of the original benzol 
and that of the (S0 2 OH) group being both replaceable by 
bases. Experiment denies this, in toto ; salts of the acid with 
the most powerful + elements, K, Na, Ba, Sr, Pb and Cu, 
presenting on analysis the formula C 6 H 2 Br 2 (NO 2 ) (S0 2 OH) 
proving conclusively that the displacement of the H atoms 
in a compound of the aromatic series by a + element is im- 
possible. Concerning the nature of the S0 2 OH group, these 
investigations lead to the inference that it possesses but little 
negative influence, in a compound, at least, so thoroughly 
saturated with + C as benzol.— Rich. Douglas Williams, Ph. D. 



[For the Scientific American.] 

OH CERTAIN TJNDESCRIBED PROPERTIES OF THE 
CONCENTRATED SOLAR RAYS. 



BjUJeorge BoMneoe, M. D. , Fellow ofthe Royal College of Physicians of 
London. 



Some thirty years since, I accidentally noticed that the sun's 
rays, concentrated by an ordinary lens and directed upon the 
hand immersed in water, produced immediate pain with burn- 
ing heat and vesication. This experiment, varied and re- 
peated at intervals on different living animal tissues and un 
der different circumstances, always led to the same result. 
But if the concentrated rays were fixed for an instant upon 
the head of a small aquatic animal, death immediately re- 
sulted before vesication occurred. On dead animal matters 
similarly treated, no perceptible effect was produced. 

The physiological action was, as I have stated, always in- 
stantaneous but when a thermometer having a bulb of black 
glass was immersed in water and the rays concentrated on 
the bulb for some time, the instrument at the end of ten 
minutes only indicated a rise of temperature from 60 to 80°. 
A few years since I happened to mention^these observations 
to my venerated friend, the late Dr. John Davy .and at his re- 
quest I prepared a short account of them which he communi- 
cated to the British Association for the Advancement of 
Science, at its meeting in 1867. 

The rationale of the results witnessed in this simple ex- 
periment always seemed to me obscure, and to indicate the 
possible existence in the sun's rays of some property or force 
that had not hitherto been investigated. Under this im- 
pression and being myself engaged in practice, I took ad- 
vantage of an opportunity to draw the attention of the il- 
lustrious Faraday to this subject some fifteen years since, in 
the hope that he would apply his powerful mind to its eluci- 
dation. But in a kind letter, he told me that he was then 
overwhelmed with work and could not undertake the inquiry. 

Happening to be in New York during the recent hot sum- 
liier, I have performed a few additional experiments ; and so 
far as they go, they certainly tend to confirm my belief in the 
existence of a hitherto unrecognized property or force in the 
solar rays. 

In attempting to ascertain the precise nature of this force, 
I could not rely on ordinary thermometers, for they are actu- 
ated gradually and slowly while the pain and sensation of 
heat are instantly felt. Neither would the usual thermo- 
electric apparatus meet the difficulty, as my observations 
must be made in water as well as air. I finally concluded to 
rely on Nature's own instrument, the nerves of sensation as 
they exist in exquisite perfection in the integuments of the 
finger. In the propriety of this course, I was confirmed by a 
Vojiark of Professor Tyndall that the optic nerve is more 
sensitive to the heat rays present in light than any thermome- 
ter. 

In experimenting, I generally placed on the end of the 
forefinger of my lett hand the substance under observation, 
steadying it with the thumb, and dipping the hand when 
necessary into water so as to have a layer of that liquid at 
least an inch thick above the skin. The lens employed was 
of 7 inches focal distance ; and in using it, I always threw the 
focus behind the object examined so that the rays should 
traverse it instead of being concentrated upon it. 

Whenever in experiments in air there was the slightest ap- 
pearance of singeing or other action of heat on the substance 
examined, the observation was rejected. Care was taken not 
to press the finger firmly against the substance, but merely to 
maintain the slightest possible contact. Under these condi- 
tions, a burning painful sensation was felt when the concen 
trated solar rays were transmitted through the following 
substances both in water and air, namely, two layers of blue 
glass, black leather (glazed and unglazed), green leaves, thick 
white card board, the same covered with blue or red paper, 
six layers of pink paper, earthenware, oil clot hand common 
brown glue a quarter of an inch thick. 

Now taking only these substances into consideration, it is, 
not easy to explain on the views now current how rays could 
pass, through an opaque non-conducting substance like oil- 
cloth, so as to pain the finger placed beneath it even when 
both were immersed in water. But my observations came 
still more into collision with received opinions. Thus it is 
generally stated in scientific works that a crystal of alum is 
athermanous, that while allowing the rays of light to freely 
tra versa it, those of heat are arrested. But on directing the 
concentrated rays through a crystal of perfectly transparent 
alum, I found that it produced a burning sensation in the stia 
both in air and water. It is evident therefore that Melloni's 
conclusions with reference to athermanous bodies do not apply 
to the concentrated solar rays, if the pain were produced by 
heat. Another Btill more curious and unexpected result was 
obtained. It is generally believed that metallic surfaces 



reflect heat rays of all degrees of ref rangibility, andare conse- 
quently impenetrable to them and absolutely athermanous. 
But I found that a burning heat was felt in the finger when the 
concentrated rays were transmitted through double tin foil 
and thin sheet iron. The following experiment illustrates 
this point very clearly : I took a mirror formed of plate glass 
a quarter of an inch thick, silvered in the usual way with tin 
amalgam, on the back of which was a thick layer of red 
paint, well dried. I let the painted back part of the mirror 
rest upon my fiDger both in air and water ; and on concentra- 
ting the rays upon the glass, throwing the focus as usual be- 
hind the mirror, the burning pain in the finger was instantly 
felt by myself and others. The mirror itself was in no way 
affected by the experiment. 

Here the light rays were of course excluded and those of 
radiant heat were, according to the generally accepted laws 
of physics, prevented from penetrating to the finger by the 
tinervening metallic coating of the mirror, to say nothing of 
the layer of red paint; and yet rays capable of producing 
pain and inflammation in the integuments of the finger un- 
doubtedly passed through, 1, the water, 2, the thick plate 
glass, 3, the layer of tin amalgam, and 4, the coat of red paint. 

Now what were these lays ? 

They were very refrangible, they possessed great pene- 
trating power, they acted instantaneously and energetically 
upon the tissues of the Jiving animal body. These are obvi- 
ous and palpable conclusions, but without additional facts 
we cannot go much further in reasoning on the subject. 

That the concentration or mere convergence of the sun's 
rays does really increase their penetrating power is, I think, 
highly probable, and this may partly explain some of the 
facts observed. But I still cling to the belief that the condi- 
tions present, for instance in the last mentioned experiment, 
rather point to the presence in the sun's rays of a force act- 
ing specially and as a powerful stimulant or irritant on liv- 
ing matter. It may be that the more refrangible heat rays 
thus exercise on vital structures a special influence analogous 
to the actinic or chemical power of the more refrangible rays 
of light. I append other experiments, which also tend to 
render it probable that the irritation and pain in the living 
tissues, observed under these circumstances, are not induced 
by common heat. Ordinary albumen being coagulated at a 
temperature of about 150 F. might, I thought, serve as a test 
of the presence of common or thermometric heat in the 
sun's rays, and so assist in determining the question whether 
the burning pain was really due to heat or to some other force. 

Some perfectly transparent egg albumen, placed on glass or 
on white earthenware, was not at all changed by the con- 
centrated sun's rays; on any dark surface, however, it was 
instantly coagulated, and this effect occurred both in air and 
water. Thus when poured on dark purple paper and the 
rays concentrated upon it in the slightest degree, the albumen 
presented at once an opaque clot. 

I took some of this purple thick glazed paper, and wrapped 
it round my finger. On the purple surface, I placed some 
albumen, and on the latter, a second layer of the purple 
paper. I then carefully concentrated the sun's rays so as to 
avoid burning or inj uring in any way the paper, throwing the 
rays through it and the albumen ; I instantly felt the burning 
pain in the finger, and then withdrew the lens and examined 
the albumen placed between the two layers of purple paper. 
It was not at all coagulated.. Here the irritating rays passed 
through two layers of purple paper and a film of albumen 
without producing any effect on those substances, but instant- 
ly caused pain in the skin beneath. A little of the same 
albumen placed upon the same paper was at once coagulated 
by the same condensation of the sun's rays, so that, if any 
rays of heat had passed through the first layer of paper, they 
ought to have produced coagula in the albumen resting upon 
the second layer of purple paper. As they did not do so, the 
probability is that the pain was not occasioned by ordinary 
heat. 

In another experiment the mirror above mentioned was 
placed upon the finger, a layer of egg albumen intervening 
between the skin and the back painted surface of the mirror. 
The rays were then gradually concentrated upon the upper 
glass front of the mirror until a burning pain was felt in the 
finger beneath the latter. The albumen, being then examined, 
was not coagulated. 

In leaving this subject for the present, I shall merely re- 
mark that the phenomena of " sun stroke " are probably due 
to the peculiar rays producing the pain and other physiologi- 
cal and pathological effects noticed in my experiments. This 
inquiry may therefore not be without some practical interest 
to the members of the medical profession. 

In the hands of more skillful investigators, aided by the 
refined scientific appliances of the present day, there is every 
reason to hope that the obscurity si ill surrounding this sub 
ject will be dispelled, and that we shall hereafter be enabled 
to recognize more fully the nature of the intimate and benefi- 
cent connection undoubtedly existing between the solar and 
vital forces. 

New York : October, 1872. 



Electrical Batteries. 

Mr. E. G. Bartholomew lately read a paper on this subject 
before the Society of Engineers, London. 

The author said he has always regarded it as an apt illus- 
tration, to draw a parallel between the electric telegraph and 
the steam engine. The conductor may be compared to the 
steam pipe ; the one conveys the electricity from its source, 
the battery, to act upon the instrument: the other conveys 
the steam from its source, the boiler, to act upon the engine' 
Again the instrument will bear a strict comparison with the 
engine, for both are mere machines constructed in such a 
manner as to be best influenced by the power conveyed to 



them. There then remains, in either case, the source of 
power. Now, what a steam engine would be without the 
boiler, a mere combination of inert pieces of mechanism, the 
electric telegraph would be without the battery. For this 
reason it has been thought that the battery forms a subject 
worthy of a separate notice. 

The progress of telegraphy may indeed be regarded as 
dependent in a large degree upon our knowledge of the 
battery. 

The identity of electricity, from whatever source derived, 
whether from the friction of certain substances, from evapo- 
ation, from the chemical action set up under certain condi- 
tions, from magnetism, or from heat, is not doubted. It may 
differ in degree but not in nature. If it be true, as has keen 
asserted, that when we eat an egg with a metal spoon we 
generate electricity, the electricity so evolved will be identical 
with the flash which rends the oak. And certain substances, 
and certain combinations of substances, afford greater facili- 
ties for the development of the force than others ; and it has 
been a part of the study of the modern philosopher to ascertain 
by what means the greatest amount of electrical force can be 
obtained at the least possible cost. The well-known story of 
Galvani's accidental discovery of a force hitherto unsuspected 
requires no repetition here, nevertheless, we are bound to 
ascribe to him the honor of finding that certain metals when 
converted by a fluid would develope electricity ; and when 
Volta subsequently pro meed a real battery by examining 
the laws of production and multiplying the combinations, 
he only followed in the path his predecessor had indicated. 

The simplest voltaic combination is that in which two 
metals, as copper and zinc, having different affinities for 
oxygen, are immersed in a liquid capable of oxidizing one of 
them. Under such conditions a current of electricity is gen- 
erated upon the surface of the most oxidizable, and, passing 
through the liquid, is given off at the other metal ; and if a 
wire connect the two plates the current will continue to flow 
through it, from the receiving to the generating plate, so long 
as the necessary conditions are fulfilled. 

It has been ascertained that those metals or substances 
which differ most in their affinity for oxygen will form the 
most powerful combination. The order of the substances is 
as follows: — Graphite (carbon from gas retorts), platinum, 
silver, copper, iron, lead, tin, zinc. Hence a combination of 
graphite and zinc forms a powerful battery, and, as both sub 
stances are comparatively cheap, this form of battery is of 
frequent occurrence. The great desiderata in a battery required 
for telegraphic purposes are its ability to overcome R (or 
resistance) and its constancy in action. The power a battery 
possesses of overcoming B is called electromotive force. 

There are two distinct characteristics in a battery, depend 
ent upon the order in which the same combinations are 
arranged; thus, if one pair of large plates, say 12 inches by 
12 inches, be employed, the quantity of electricity generated 
will be considerable, although the electromotive force will 
be small. If, however, a similar pair of plates be cut up 
into 144 pieces 1 inch by 1 inch, and the 144 combinations 
be so arranged in 144 separate cells as that the — plate of the 
one be connected with the + plate of the next, and so on 
throughout the series, a battery is then obtained possessing 
144 times more electromotive force. Its latter property is 
termed its tension, and is applied to the entire series, the 
electromotive force being more strictly applied to the spe- 
cific energy of each combination. 

Where great energy is required, the Grove battery becomes 
the most valuable of all combinations. In this arrangement 
amalgamated zinc and sheet platinum are employed, separated 
by a porous diaphragm. The zinc stands in a strong solution 
of acid sulphur, and the platinum in pure nitric acid. The 
action is as follows : The hydrogen element of the decom- 
posed water, instead of passing over to the collecting plate 
and forming upon its surface, is entirely suppressed by the 
nitric acid, which becomes slowly deoxidized and converted 
into nitric acid, which passes off in dense red fumes. This 
is a serious drawback to the use of this battery. 

One of the most valuable batteries for telegraphic pur- 
poses, where a constant current is not required, is the 
Leclanche. It consists of a zinc rod placed in a solution of 
common chloride of ammonia (sal ammoniac), in which stands 
a porous pot containing a piece of carbon surrounded by a 
mixture of gas carbon and a peculiar form of peroxide of 
manganese broken into small pieces, but separated from any 
powder. When the battery is in action, chloride of zinc is 
formed. When the sal ammoniac has become nearly removed 
from the liquid, it cannot dissolve the chloride of zinc, and 
the liquid becomes milky ; more of the salt must then be 
added. 

In a battery consisting of many plates in a series, all the 
plates should be of the same size, and all the cells in the same 
condition, as one faulty cell will not only rob the entire series 
of the value of itself, but will injure the action of the whole. 
Every cell of a battery shouldtheref ore be periodically tested 
separately, and, if the quantity of any one cell be less than 
the average of the others, it should be rejected or remedied 
The battery itself, although the source of power, yet possesses 
resistance to the passing of its own current. 



It is interesting to find that the so-called silver mines of 
Athens, from the profits of which Pericles is said to have 
built the Parthenon, are now attracting special attention.' 
The mines of Laurium are some veins of argentiferous 
galena running between the mica schist and limestone 
formations of the promontory of Laurium, stretching from 
Sunium to Athens. From the remains of the ancient work, 
ings, there are now being obtained about 9,000 tuns of bar 
lead, lowered in value by being very antimonial, which 
contains above ten ounces of silver to the tun. 
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FLEXIBLE FIFE COUPLING. 

In order to render the large pipes, which are employed to 
carry a supply of water across (or rather under) rivers or 
streams, flexible, so that they may rest throughout the en- 
tire length on the uneven surface of the bed, it is necessary 
to construct them in sections united by universal joints. The 
mode of coupling generally used is the ball and socket. One 
end of each section is turned and bored into a cup-shaped 
socket, into which is inserted the globular extremity of the 
succeeding portion, which is retained in place by lead poured 
into suitably arranged grooves. The metal, hardening, pre- 
vents separation of the sections and, at the same time, does 
not interfere with the free play of the joint. The objections 
urged against this method are : 
the leakage, due to the lead not 
forming an adequate packing, 
the necessity of machine shop 
work in the boring and turning 
of the sockets and balls, the 
difficulty of repair, necessitat- 
ing the lifting of the pipe, and 
much labor in the formation of 
new joints and the substitution 
of perfect sections for those 
that become deteriorated. 

In order to avoid these disad- 
vantages, Mr. William Kearney, 
who, our readers will remem- 
ber, is the inventor of the ex- 
cellent form of grate bar de- 
scribed in a recent issue of our 
journal; has devised a new 
method of coupling, which we 
illustrate in the annexed en- 
gravings. 

Pig. 1 shows the pipes con- 
nected, and also the amount of 
flexure of which the device ad- 
mits — the dotted lines repre- 
senting the tubes when straight. 
Fig. 2 is a longitudinal, and 
Fig. 3 a transverse section, show- 
ing clearly the interior arrange- 
ments. Both ends of each sec- 
tion are cast with flanges, a 
process which at once obviates 
the expensive operations of bor- 
ing and turning. On the edges of these flanges are cat 
grooves, shown in section, which are rilled with suitable 
packing, as at A, Figs. 2 and 3. The faceB of the flanges 
are flared outwards so as to gradually widen the interior ori- 
fice, aB is represented at B, Fig. 2. The extremities of 
two sections, beiDg brought together, are placed in a metal 
box, cast in halves and of the shape shown in Fig. 1. From 
the interior of the box (Fig. 2), it will be seen that two an- 
nular chambers are formed, in each of which one end of 
either adjoining section of pipe freely moves, the joint being 
made water-tight by the packing on the flanges. The two 
halves of the box, one of which is below the tubes and the 
other above, when in position, are held firmly by the four 
screws, as shown, and their point of contact is made imper- 
vious to water by packing placed in the grooves represented 
at C, Fig. 3. 

If the reader will now, in looking at Fig. 1, consider that 
he has descended to the bottom of the river as a diver, and 
is regarding the upper side of the coupling as it lies on the 
bed, it is plain that in the event of a leakage on the under 
side, which, as we before stated in the old mode of connec- 
tion, would necessitate the raising of the entire tube, he has 
only to remove the screws and take off the upper half of the box, 
and the ends of the pipe are free to be repacked or otherwise 
made tight; or, by disconnecting another coupling, the entire 
section may be lifted out and a new one substituted. This 
advantage is so obvious that we think no further explanation 
of it necessary. 

The double annular chambers in the interior of the box, in 
connection with the flaring of the ends of the pipes, insures 
a greater delivery of water, by preventing the opening be- 
tween the tubes from being rendered smaller by the bending 
of the sections at considerable angles to each other — an un- 
avoidable defect in the ball and socket arrangement, where 
the parts have square edges and necessarily come in close 
contact. As to the cost of this coupling, as compared with 
the first mentioned and older device, we are assured by the 
inventor that it is less. He states that the expense of the 
lead and the boring and turning is much greater than that 
of the extra metal required and the manufacture of the sim- 
ple castings ; while the advantages in facilities of repair and 
ready connection, he justly considers, turn the balance large- 
ly in favor of his invention. 

Patented January 9, 1872. For further particulars address 
the inventor, Wm. Kearney, engineer of the Jersey City 
water works, Belleville, N. J. 

A ve»y common preventive for boiler scale used in this 
country is ground logwood, a little of which placed in a 
steam boiler is very serviceable. A new preventive is an- 
nounced in England, to wit : the leaves of the bearberry, a 
wild trailing plant common in this country and also found in 
England and Scotland. The leaves) are said to contain gallic 
and tannic acid. 

The centenary of Linnaeus's death will be celebrated at 
Stockholm on the 10th of January, 1873, when a statue of 
the great Swedish naturalist will be unveiled. He died at 
Upsala (in the university of which city he was for many 
years Professor of Botany) in the sixty-eighth year of his age. 



Novel Use for a Balloon. 

Mr. Samuel A. King, the well known Boston aeronaut, was 
recently employed upon a novel commission, that of meas- 
uring with balloons the discharge from a gas well in Ontario 
county, New York. The well is owned by a company of capi- 
talists, and the gas is conveyed in pipes to Rochester, twenty- 
six miles distant, and there mixed with the street or illumi- 
nating gas. The flowage reached only 25,000 feet a day, 
when the capacity was estimated at 800,000. With two bal- 
loons, one of 20,000 cubic feet, and the other of 13,000, the ex- 
act capacity of which was previously ascertained to a nicety 
(says the Boston Journal), Mr. King measured the flow for a 
certain period, and the result showed that the flow was about 



Both devices will be seen to be exceedingly simple and free 
from springs, ratchets, catches or locks. They can be inserted 
and permanently secured, it is claimed, in much less time than 
is required to place other pulleys, while their durability is 
ensured by their construction. Patented June 29, 1869, and 
December 28, 1869. For further particulars address the manu- 
facturers, the Lakin Manufacturing Company, Westfield„ 
Mass. 




KEARNEY'S FLEXIBLE FIFE COUPLING. 

4,000 feet per hour. Much of the gas is thought to escape by 
leakage from the pipes between Bloomfield and Rochester. 
In accordance with Mr. King's suggestions, the Company 
propose to perfect the present drill hole and sink another 
near the first. The gas waB discovered many years since, 
while parties were boring for oil, and when it first escaped 
the tools were driven out. 



SASH PULLEYS. 

The accompanying illustrations representtwo new improved 
forms of sash pulley. Fig. 2 shows the device known aB 
the " Builder's Favorite," consisting of a metal box containing 
two wheels, which are drilled Bmooth and run on wrought 
iron axles. The pulley is easily and firmly adjusted to the 
window case, as no mortise is required and the work of set- 




ting is entirely done with the bit. To the left of Fig. 1, it 
is Bhown in place and alsothemode of attachment by screws 
through holes in the outer plate. Fig. 3, called the "Uni- 
versal Sash Pulley " iB an iron shell, on the outside of which 
a screw thread is cut. Within are two wheels arranged in a 
similar manner to the invention above described. A fork 
wrench and common brace are all the tools needed to insert 
the appliance into either an iron or a wooden window frame, 
where, being firmly screwed into place, it remains fixed. It 
is shown in position above the right hand or lower sash in 
Fig. 1. The friction of the cord over the wheels is com- 
paratively nothing, so that it will last for years. 



Fish Culture In the United States. 

A convention of the New York State Commissioners of 
fish culture was recently held in this city. Professor S. F. 
Baird, the United States Commissioner of Fish and Fisheries, 

gave an account of his adminis- 
tration of the trust committed 
to him, namely, the propaga- 
tion of useful food fishes in the 
waters of the UnitedTStates. 
He stated that Mr. Seth Green 
had succeeded in planting sev- 
eral thousand young shad in 
the Alleghany at Salamanca, 
and a large number in the Mis- 
sissippi above St. Paul. Mr. Wil- 
liam Cleft has also placed about 
400,000 fish in the first men 
tioned river, as many more in 
the White River at Indianapo- 
lis, and the balance of his stock 
in the Platte River, near Denver, 
Coloracla. And Professor Baird 
further said that measures had 
been taken for stocking AmerU 
can waters with salmon eggs. 
About 600 large healthy salmon 
are now in an enclosure staked 
off in the center of a pond of 
150 acres. From these fish the 
eggs are to be taken at the pro- 
per time and impregnated, the 
salmon themselves then to be 
again set free. It is expected 
that millions of eggs will be 
thus secured. 

Through the influence of the 
Deutsche Fischerei Verein, in 
Germany, the German govern- 
ment has offered to present to the United States a quarter 
of a million of eggs of salmon from the Rhine, which, with 
as many more purchased, also in Prussia, will soon be re- 
ceived. The endeavors to obtain eggs from the rivers of Cal- 
ifornia have been partially successful, about 15,000 eggs be- 
ing collected during the season . 

MANGANIFEROUS IRON. 

In the Bessemer process the use of spiegeleisen plays, as 
is well known, an important part ; on the one hand it serves 
for carbonizing the iron, on the other it improves the quality 
on account of the manganese it contains. Two properties, 
therefore, render spiegeleisen of special value ; first, its con- 
stant large amount of carbon, and, secondly, its great per- 
centage of manganese. It iB only by adding a definite quanti- 
ty of spiegeleisen to the iron to be worked that a definite 
carbonization and the desired degree of hardness can be ob- 
tained ; while the large proportion of manganese insures an 
abundant formation of slag and thus purifies the pig iron 
subjected to the process. Of late, this last requirement has 
become of special importance, as coke pig iron may be now 
treated by the Bessemer system ; and coke — made iron is, as 
is well known, much more impure than charcoal iron, as it 
often contains much silicon. In England, where coke iron is 
chiefly used for the making of Bessemer metal, the price of 
the manganiferous spiegeleisen varies according to its per- 
centage of manganese. Where, however, it is uBed for the 
carbonization of charcoal pig iron, it is not necessary to have 
a larger percentage than seven or ten per cent. Formerly, 
spiegeleisen was produced from highly manganiferous ores, 
and at Siegen, on the Rhine, where this industry is concen- 
trated, spiegeleisen with eight per cent of manganese is con- 
sidered indispensable in all Bessemer works. 

It has long been known that, if a mixture of iron and an 
oxide of manganese be melted, together with a proper re- 
ducing agent, alloys of iron and manganese of any propor- 
tion may be produced ; in short, an artificial alloy renders 
the same service in the manufacture of manganiferous iron 
as the naturally occurring ores do, and such a product is even 
more available, as it may be brought to any quality required. 
Through one of our German exchanges, we learn that a 
company has been formed in Jauersberg, Austria, and is now 
actively engaged in the manufacture of these alloys. Von 
Hauer, in Vienna, has analyzed these samples, and found 
them to contain from twelve to fourteen per cent of 
manganese, a proportion which had been guaranteed by the 
company. This is a proof that the operative chemist has 
the proportion under perfect control. The amount of carbon 
averaged five per cent. As the new product exhibited a less 
lamellar structure than the spiegeleisen from Siegen, it was 
at first received with some distrust ; but now it has become 
the object of considerable demand, Bince chemical analyses, as 
well as practical tests, have proved without doubt that it 
answers all reasonable expectations. 



To make yellow wax into white wax, the former is boiled 
in water, spread out into thin layers, and exposed to the 
light and air. This is repeated until all the color is gone 
and the wax remains pure and white. 
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THE ANTIQUITY OF KAN. 

If a hundred years ago a savant had expressed, in a com- 
pany of his peers, the opinion that the earth was a million 
of years old, he would have been laughed at ; and if only 
twenty years ago a geologist had, in a similar assembly, as- 
serted the great antiquity of mankind and the existence of 
fossil men, he would have been considered to be incredulous 
in religious matters and over credulous in regard to geologi- 
cal evidences. The general opinion that the diluvial age 
and the modern period were characteristically distinguished 
by the appearance of the human race could not, 20 years ago, 
be shaken; but now there is scarcely any geologist left 
among us who doubts the existence of man during the end 
of the glacial period, or at least immediately after the same. 

It should be kept in view that, for the geologist, when 
there is question concerning the nature and habits of the 
fossil men, neither traditions, written histories, nor pictures 
of ancient civilized peoples can give any information. The 
oldest among the traditions or writings give us scarcely any 
information for a period of 6,000 years ; while in regard to 
pictorial relics, even the highest estimates allow a maximum 
of only 12,000 years. But what is 6,000 or 12 ; 000 years for 
the geologist, who measures the period of the carboniferous 
era alone by millions of centuries? 

Therefore, in order to obtain information in regard to the 
history of primitive man, we are reduced to the geological 
records, investigated and explained according to true philo- 
sophical methods. Such geological evidence we find, besides 
the somewhat rare human skeletons, especially in the tools, 
remnants of food, kitchen utensils, and other indestructible 
traces of man's presence and activity. Rude contrivances 
or arms to subjugate the animals surrounding them, and to 
procure food for themselves, were in the possession of all 
primitive races, in whatever savage condition they may have 
existed ; and many important conclusions may be drawn from 
their appearance. 

It is evident that, in all investigations in which there is 
question of the primitive history of our own race, we should 
proceed with the utmost care, so as to avoid errorB ; because 
this question is closely related to those concerning the high- 
est spiritual interests of mankind. This praiseworthy pru- 
dence is therefore the cause that, in former years, all records 
of diluvial traces of man were treated with mistrust, and 
that there existed an inclination to consider such remains as 
having reached the diluvial strata by mere accident. So 
the report of Pastor Esper, who, in 1774, dug human bones 
(among those of the fossil cave bear) out of the Gailenreu- 
ther cave, was not noticed ; and a similar fate bef el the re- 
cords of the English archaeologist, John Frere, who in 1797 
found, in the diluvium of Suffolk, arms made of flint. 
The report of Ami Boue, who in 1823 found, in the bluffs of 
the Rhine valley in Baden, a human skeleton, was also neglec- 
ted ; and no notice waB given to the communications of the 
French archaeologists and geologists Tournal, Christol, Joly, 
and Marcel de Serres, concerning several bones of new fossil 
animals (found in different caves) which had been wor'-ed 
and fashioned by human hands, as well as flint implements 
found amoDg the bones of these now extinct animals, in the 
caves of Southern France. It must be acknowledged that 
several of the above reports could easily be objected to by 
reason of uncertainties in the observations and the vague- 
ness of the conclusions drawn. But it is almost unexplaina- 
ble that investigations of exemplary accuracy, such as those 
of the Belgian geologist Schmerling, remained so long in ob- 
livion. This conscientious investigator had, in 1833, the 
caves of Engis and Engihoul, near Liege, emptied of their 



contents, and watched personally, with several witnesses, the 
labor, for many weeks and with the utmost care. He de- 
scribed afterward in, a large atlas, all the objects found ; 
among them were two human skulls and many flint imple- 
ments, all found mixed with the remnants of the cave bear, 
cave hyena, etc. At last, all doubts were resolved by the 
facts furnished by Boucher de Perthes, in Abbeville. High 
above the present valley of the Somme in Picardy, existed un- 
disturbed layers of diluvium, with remnants among them of 
the mammoth, rhinoceros, cave bear, cave hyena, etc., relics 
in short of the whole/<ra»a which inhabited Europe during 
the glacial period. In the middle of these primitive animal 
remains, De Perthes, as early as 1833, found near Abbeville 
the first few specimentsof flint arrowheads, hatchets, knives ; 
etc., and he afterwards discovered many hundreds of the 
same. Moreover, many of the fossil bones had been evident- 
ly cut and scraped by means of theBe flint tools. But, sin- 
gularly, it was not till 1863, thirty years after the first dis- 
covery, that Moulin Quignon found a lower jaw and several 
other human bones at the same place. 

This last discovery made some commotion. A small con- 
gress of English and French geologists assembled in order 
to inspect the locality which had yielded human bones from 
the deposits of the diluvial period. After Boucher de Perthes 
and Sir Charles Lyell, in his celebrated work on " The An- 
tiquity of Man," had drawn the attention to these prehistoric 
human remains, similar .discoveries have succeeded one an- 
other continuously. Flint tools, similar to those of Abbeville, 
were found in caves with the bones of the diluvial mam- 
malia. Near Aurignac, in the Haute Garonne, the explora- 
tion of a rabbit hole by boys led to the discovery of a large 
grave, closed with a stone slab ; inside this tomb 17 human 
skeletons were found, together with implements of flint and 
reindeer horn, and several fossil men. In front of the cave 
was a hearth, on which were numerous broken and half 
burned bones of the giant deer, reindeer, cave bear, rhinocer- 
os and otheranimals ; many productions of human art were also 
found. Unfortunately the mayor of the place had the hu : 
man bones buried in a cemetery, where, some years after- 
wards Lartet could not find them. This was much deplored 
by some investigators who were very anxiouB for details con- 
cerning the skeletons of our most ancient ancestors. 

Two skulls, one from the Neander cave near Dusseldorf 
and the other from a cave near Liege, appear to show an in- 
feriority in the development of the brain; and a similar for 
mation is the case with the recently discovered five skeletons 
in a railroad cutting in the department of Dordogne, France. 
Among these is one of a woman and one of a child ; the 
male skeletons are, in size and power, far superior to the 
French now inhabiting that locality. The faces are very broad, 
and prominences for muscle attachments very large. In re- 
gard to the mental culture of our ancestors, these discover- 
ies suggest very sad reflections. The male bones show traces 
of fractures and wounds, while the female skull has been 
cracked by a stone hatchet. 

Our readers may be desirous to know something about the 
chronology of the events, the relics of which we have noticed . 
Lyell estimated, some 10 years ago, the antiquity of man at 
150,000 years or more ; but we know now that the glacial pe- 
riod ended more than 200,000 years ago ; and that man, with 
the reindeer, which retreated north, was already in existence 
at its termination. 



in any case, take an immense amount of money from the 
pockets of our people, and the sum ought not to be swelled 
by appropriations from the national treasury. 



THE VIENNA EXPOSITION. 

" The preparations for the exposition of the art and indus- 
trial products of the world at Vienna are on the largest scale. 
Some idea of the importance of the undertaking may be 
gathered from the fact that the building itself will cover six 
times the space of the Palais de l'Exposition at Paris. In 
addition to this, strenuous efforts are being made in all coun- 
tries to secure a complete representation of art and industrial 
products. The variouB systems of public instruction will be 
contrasted, and we hope that the result will not be unfavor 
able to our public school system. On account of Congress 
having made no appropriations, the representation of Ameri- 
can manufactures will not be so large as might be desired ; 
but as the exhibition of goods is a form of advertisement, we 
see no good reason why the public should be called on to pay 
for the transportation of goods belonging to a wealthy coi* 
poration. UnlesB exhibitors believe that the exposition of 
their wares is likely to be sufficiently profitable to justify 
them in incurring the expense of transportation, we do not 
feel called upon to pay their advertising. At the same time 
we wish the exposition all success, and desire that American 
industry should be properly represented ; but those who reap 
the profits ought, in juBtice, to pay the expenses." 

The above from the New York Herald is sensible and meets 
the case. Private individuals who desire to show their goods 
at Vienna or any other exhibition ought to pay their own ex- 
penses ; Congress did a good thing last year in refusing to 
appropriate the public funds for thiB purpose. But an at- 
tempt will probably be made, on the assembling of Congress, 
to revive the subject and procure money. The poor adver- 
tisers alluded to by the Herald want their board paid by Un- 
cle Sam, as a matter of course ; then there is General Van 
Buren, the United States "Commissioner for this show, who 
will also come in for emolument. At present his office is 
purely honorary; he draws no pay, and knew that when he 
accepted its functions. But of late he has been very ardu- 
ously engaged in his exhibition duties, stumping eloquently 
around the country to urge the election of General Grant, 
and the administration will, of course, be expected to pro- 
vide handsomely for his trip to Europe. 

We have heard it stated that some fifty thousand of our 
citizens annually go abroad, taking out of the country from 
ten to twenty millions of dollars. The Austrian show will, 



LIFE-SAVING INVENTIONS NEEDED. 

Another terrible disaster at sea has happened, which, for 
loss of life and property, surpasses the Metis, Bienville, 
America and Nevada calamities. The Atlantic mail steam pro- 
peller Missouri; en route from New York to Havana, was, 
on the 22nd of October laBt, while near the Island of Abaco, 
one of the Bahama group, completely consumed by fire. The 
vessel was 1,180 tuns burden and built in 1862; her cargo 
was valued at 500,000 dollars. Seventy six lives, including 
those of the captain and entire crew, were lost, and only 
twelve saved. Of the six boats that were launched, three 
were instantly swamped, two wera burned alongside the 
ship, and one, through the heroism of a passeDger, reached 
the shore in safety. 

It would be supposed that the awful lessons of the wrecks 
of the past few months would have served aB warnings, to 
the owners of sea-going vessels, to make, by the best attain- 
able means, adequate provision for the safety of the lives 
entrusted to their care. Yet from the details of this last hor- 
ror, briefly given in the telegraphic despatches, it is shown 
that there was no preserving apparatus at hand, and that the 
ordinary appliances for the rapid and safe lowering of the 
boats were entirely absent. Moreover, the boats themselves 
were of the common wooden construction and in the hands 
of the crew who were totally uninstructed and unskilled in 
their management, failed, as might be expected, to live in 
the rough sea that was running. 

It is high time that proper life-saving inventions were 
placed aboard our passenger steamers. Rafts, of trunks, of 
mattresses, of state room doors, have been devised, tried, and 
found wanting. The first heavy sea tosses them about so 
that it is impossible to cling to them, much less to maintain 
a footing on their surface. Boats, unless handled with con- 
summate skill, capsize almost immediately when crowded ; 
and the only means of any value, which is available when 
the vessel is stranded, is the life line and traveling casks, in 
which crews have often been transported ashore in safety. 
The records of past shipwrecks show that boats and rafts 
have been kept afloat for some time in heavy weather, by 
attaching them to a number of spars lashed together, and al- 
io wing them to ride to the latter as a sea anchor. The spars 
form' a sort of breakwater, and in a measure reduce the force 
of the waves. Again, the simple cask weighted at the bot- 
tom, to keep it from rolling over, in which a person may be 
inclosed, has been proved of great efficiency. Now, cannot 
some inventor combine both casks and sparB, and devise a 
life-saving apparatus that will sustain a number of persons 
and yet be practically safe ? The necessity is most urgent, 
and it is inexplicable that, in a country where so large a por- 
tion of the population live on the seaboard and are familiar 
with maritime affairs, that no one has succeeded in bringing 
forth a really trustworthy and efficient plan. We sincere- 
ly trust that inventors will now need no further appeal to 
turn their best energies to this subject. It only remains to 
pevelope an idea which, when once proved to meet all re- 
quirements, it is the duty of the Government to compel by 
law, owners, to carry aboard every sea- going vessel, coupling 
with such enactment the severest penalties for its evasion or 
or non-fulfillment. 



THE HOBSE DISEASE AND STBEET CABS. 

The continued prevalence of the horse disease in New York 
city has resulted not only in a great inconvenience to the 
mercantile portion of the population, but has virtually ren 7 
dered worthless the ordinary means of public transportation. 
The various cars and stage lines have either ceased running 
altogether or send out such a reduced number of vehicles 
that the people prefer to walk rather than endure the discom- 
forts of crowding and bad ventilation. 

Various projects are discussed in the daily journals, for 
affording a means of conveyance between distant points of 
the city. A line of cheap steamers plying on either side of 
the island and touching at convenient streets is suggested , 
the plan to be similar to that of the penny boatB on the 
Thames at London. The question of dummy engines has 
been again brought to light, and the city authorities have 
passed an ordinance allowing of their use on certain roads 
for a limited period ; And under this authority, the Remington 
steam street car, from- Jlion, N. Y„ is soon to be put to work 
on the Bleecker street line. As to grades, curves, etc., the route 
of this road is one of the most difficult, and the powers of the 
steamer will be well tested. 

It remains to be seen whether steam can be successfully 
used on street cars in lieu of horses. There is an abundance 
of genius in this couDtry which, if it can only be brought to 
bear, will readily discover a solution for this problem . Can 
not some of the great army of inventors with whom we come 
in daily contact confer a lasting benefit on their fellow beings 
by finding a way of relieving this necessity ? 



BINABY ENGINES. 

We publish elsewhere a letter from Mr. Ellis, the inventor 
of the improved Binary or Bisulphide of Carbon engine, 
heretofore illustrated in the Scientific American. From 
this, it appears that Mr. Corliss, the famous engine builder 
of Providence, R. I., has become so far interested in the mat- 
ter, that he is about to undertake a comparative test of the 
new invention on a large scale, for the express purpose of 
determining its economy, if any, over the best forms of the 
steam engine. We shall look for the reports of the result 
With great interest. 
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SUNDAY RAILWAY TRAINS. 

The Brotherhood of Locomotive Engineers, recently in 
session at St. Louis, adopted a resolution favoring the abol- 
ishment of all Sunday trains, and appointed a committee to 
confer with railway officials in all parts of the country. This 
movement cannot succeed. It smacks of the old " blue laws " 
of Connecticut, which made it a criminal offence for a man to 
travel on the highway on Sunday, and subjected him to grave 
suspicion if he was even seen to walk in his private garden. 
We are earnestly in favor of securing to railway engineers 
the full enjoyment of at least one day's rest out of seven, and 
they may always count upon our hearty coo'peration to that 
end. But we think they make fools of themselves when 
they resolve that nobody shall ride on Sunday, which practi- 
cally is what the St. Louis convention has done. If it is right 
and proper for people to travel on any sort of a road on 
Sunday, on errands of necessity, mercy or personal benefit, it 
is equally right for them to travel on railroads; as such 
roads are expressly designed for the public service, it is the 
duty of railway companies to provide reasonable facilities for 
Sunday travel. For large communities more especially, we 
believe it to be morally advantageous to have special railway 
facilities provided on Sunday, whereby the popu'ation may 
be quickly carried out to the adjoining country towns, there 
to enjoy rest, fresh air, social interchange, and Divine service 
if it be desired. The best of engineers, the best of cars, and 
plenty of them, should be provided, and the trains should be 
run mornirtg and evening, so as to afford a generous accommo 
dation. If our friends of the Brotherhood were to resolve 
that all engineers who work on Sunday should rest for two 
days during the week, we would heartily second tho motion, 
and believe the plan might be realized. 

The public necessities require that Sunday trains shall be 
run,and mails and passengers carried. It remains for such or- 
ganizations as the Brotherhood to regulate the matter, in 
some manner reasonable and satisfactory to all concerned. 



AN IMPROVEMENT WANTED. 

The Board of Health of New York city recently passed 
an ordinance which, so far as we can learn, gives, to a cor- 
poration known as the Manhattan Odorless Excavating Com 
parjy, a monopoly of the vault cleaning and sink-emptying 
business of the entire city. The invention controlled by the 
company is an air-tight apparatus which consists of a force 
pump to which are attached lengths of india rubber hose, 
through which the contents of the vault are drawn by the 
action of the pump into large barrel tanks, on wheels. From 
the upper portion of each tank projects a pipe, leading to a 
furnace in which a charcoal fire is lighted. The end of the 
hose being placed in the vault, the pump is set working by 
manual labor, and a stream is drawn through the hose into 
t he tank. The noxious gases, escaping through the pipe, are 
conducted through the charcoal fire where, it is claimed, they 
are consumed. This device appears to be covered by the pa- 
tent of Louis Strauss, dated January 38, 1868, of which the 
claims are as follows ; 1. The combination of the reservoir 
or receiving tank and deodorizer with a forcing engine ; 2, 
the sliding valves of the engine constructed with cutting 
edges ; 3, the apparatus for emptying privies as above de- 
scribed. The idea of cutting the soil is also embodied in an- 
other patent (dated November 2, 1869, granted to J. G. Ber- 
ger, a native of Bavaria), which covers a special apparatus 
for the purpose, composed of steel rollers and other suitable 
mechanism. 

It is asserted by the opponents of the system that the ma- 
chine withdraws only the liquid matter, while the solid sub- 
stance has to be removed by tin cans in the ordinary way. If 
such be the case, it is evident that, so far as it is a means of 
avoiding disagreeable odor, the apparatus is of no advantage. 
This fact has been set forth in a petition, signed by a large 
number of property owners, which document also remon- 
strates against the exorbitant rates charged by the company 
for work. On the other hand, the night scavengers complain 
bitterly against the injustice done them, as not only their 
business is taken away from them by the action of the au- 
thorities, but they are unable to purchase rights either to 
manufacture or use the above described machine. 

The gist of the whole matter is that some new invention 
is needed : a device which shall be capable of cheaply and 
effectively removing the whole of the soil without creating 
nuisance. Such an invention would be valuable in every 
large community. 

THE CONTRADICTIONS OF SCIENCE. 
Professor Pepper, of London, recently made his first ap- 
pearance in public in the United States, before the Polytech- 
nic Section of the American Institute. The " Contradictions 
of Science" formed the subject of a pleasant and, at times, 
witty conversation — we can hardly term it a lecture — which 
the Professor illustrated by a few well chosen though simple 
experiments. Some of the " contradictions " explained were 
the sinking of an egg in pure water and its floating in brine ; 
the bleaching action of chloride of lime on a solution of 
indigo, causing letters written in the latter to disappear, 
while it rendered visible some characters painted in a color- 
less mixture of iodide of potassium and starch ; the boiling 
of water by certain chemicals and its freezing by others ; 
the reaction of a solution of iodide of potassium on a solu 
tion of corrosive sublimate, both clear liquids which, when 
combined in certain proportions, throw down a scarlet precipi- 
tate of biniodide of mercury, which is caused to disappear and 
the mixture again made limpid by the addition of an excess of 
the iodide of potassium, and the well known conjuring trick 
of the magic bottle, which is filled with weak sulphuric acid 
and water. The mixture being poured into wine glasses, 
previously rinsed out with solutions of ealts of iron, lead, 



etc., changes its color so as to resemble different wines, milk 
ink, etc. 

In connection with the corrosive sublimate experiment 
the Professor animadverted quite strongly on the insecurity 
of modern chemical testimony in courts of law. He spoke 
of the extreme care and accuracy required in the te6ts on 
which a man's life might depend, and instanced how a chemist 
might be led, in applying the iodide of potassium test for 
the deadly corrosive sublimate, to declare that the latter was 
not present in his analysis, by simply adding a drop of the 
reagent in excess. The testimony of neither one nor of two 
men, however expert, should be regarded as convincing. A 
public officer should be appointed, whose duty it should be to 
select three well known chemists and require each to make 
separate analyses. This done, they should meet and prepare 
a j udges' report, which should be received in evidence, and the 
experts themselves should be subjected to severe examina- 
tion and cross examination apart from each other. Such testi- 
mony should be in favor of neither side of the case, but a 
simple calm exposition of the truth. 

The Professor gave quite an entertaining account of the 
so called fire eaters. Fire, he said, might be handled with 
impunity if various conditions be complied with, and, as he 
repeatedly remarked, " if you know how." Sometimes the 
skin is naturally hard, thick, and callous, so that highly 
heated substances may be held for some time without daDger ; 
or non-conductors might be interposed — a fact which he 
illustrated by covering his hand with charcoal and placing 
thereon a lump of red hot iron. Certain chemical substances, 
being-applied to the skin, will, when in contact with other 
substances of high temperature, vaporize, forming a cushion 
of vapor which protects the part from injury. To prove the 
fact, the speaker, first dipping his hand into turpentine to 
cleanse the skin, and then into ether, coolly plunged it into 
a tank of boiling water and removed an egg. Then, as a con- 
cluding experiment, he moistened his hand with strong 
ammonia and dipped his fingers into molten lead, hot enough 
to inflame paper, and finally poured the molten metal on his 
palm, scattering it about as if it were quicksilver. 

It would be hardly proper to criticise the entertainment as 
a scientific lecture, as it evidently was not intended as such, 
being nothing more than a pleasant chat, delivered in an off 
hand easy manner, which succeeded in amusing the audience 
for a couple of hours. Professor Pepper's forte is popular 
science, and, as he says, his main object is to awaken an in- 
terest in its study in the minds of the young by presenting 
the subject in its simplest and most attractive light. We 
noticed Professors Barna'd and Morton and several other 
eminent scientific gentlemen in the room, all of whom seemed 
to enjoy Professor Pepper's gravely bumoreus way, of telling 
them the commonest truths, as much as if he had devoted 
the evening to the profoundest of researches and investiga- 
tions. 

Since the above was written, Professor Pepper has de- 
livered two of his lectures on the subject of " Persistence of 
Vision," at Steinway Hall. The lectures were, perhaps, suited 
for general audiences, but fall below the standard which the 
pjttblic had expected and are accustomed to in this city. We 
hope, at some future period, to hear Professor Pepper under 
more favorable auspices, as his entertainments would have 
undoubtedly been much more satisfactory had he not been 
obliged to struggle against inexperience on the part of his 
assistants. 

THE SAXBY AND FARMER RAILWAY SIGNALS. 

The oft-repeated railway disaster due tothe " open switch " 
is again exemplified in the Seabrook casualty on the Eastern 
road, which has resulted in a large loss of life and is trace- 
able to a more than usual amount of culpable negligence. If 
that Utopian period ever arrives when coroners' juries will 
find some other verdict than " no one to blame," at such time 
it will probably dawn upon the railway companies that it is 
better economy — leaving out the question of humanity — to 
provide the roads with improved machinery and appliances, 
which will reduce the danger incurred by the negligence of 
employees to a minimum, than to be heavily mulcted in dam- 
ages and loss of property. 

We published, some time since, an article on the Saxby 
and Farmer Safety Switch and Signal — an apparatus devised 
and much used in Eogland, being employed, in fact, on many 
of the leading railways. This invention, for an improved 
form of which two patents have lately been secured in this 
country, is now being introduced by the agent of the manu- 
facturers, Mr. Joseph Dixon, of No. 260 Broadway, in this 
city. The device consists of a suitable lever, which not only 
moves the switch, but also, by a very ingenious arrangement, 
actuates wedge blocks which firmly and immovably lock the 
switch rails in position. 

To the absence of this apparatus, the London Times edito- 
rially imputes a disastrous collision which recently took 
place at Kirtle Bridge, England. In practice, the switches 
and signals are connected in such a manner that both are 
actuated by a single lever, and neither can be moved alone. 
The above mentioned journal, quoting an official report on 
the accident, says : " If this system had been in operation at 
Kirtle Bridge, the consequence would have been that the sig- 
nal man, when he saw the down line clear and set his signal 
at safety, would, by the same act, have locked all the points 
leading from cross over roads and sidings on to this line. The 
station master, if he wished to continue the shunting and to 
use the down line for the purpose, instead of pulling a lever 
that was ready to his hand, would have been compelled to 
send an order to the signal man, who, by obeying it and by 
the act of turning the points, would have raised his signal to 
danger, and would thus have stopped the comirig train." 

The report also states that in England, in 1871,53 accidents 



out of 159, and in 1870, 60 out of 122, were caused by want 
of locking switches or by defective signal arrangements. In 
the United States,' 3 casualties fiom. misplaced switches 
alone occurred in the past month of September. 

The railway companies cannot plead ignorance of inven- 
tions of this kind, as, both in our own columns and in those of 
other journals, their attention has been repeatedly called 
to the superior and almost absolute safety of such systems. 
Collisions at stations and sidings take place, in greater or 
less numbers, yearly, on almost every line in the country ; 
and we confess to but little hope of seeing them cease until 
railway corporations see fit to introduce well tried and effi- 
cient apparatus, 

CORUNDUM IN PENNSYLVANIA. 

At a meeting of the Academy of Natural Sciences of Phila- 
delphia, on October 1st, 1872, Professor Leidy remarked that 
he had inspected a deposit of corundum recently discovered 
on land owned by Mr. George Ball and others, in the vicinity 
of Unionville, Chester Co., Pa. The deposit promises to be 
one of the most extraordinary accumulations of the mineral 
ever discovered. Detached crystals of corundum have often 
been found on the surface of the ground about the locality ; 
and, in some instances, boulders of the same material, up to 
several tuns in weight, have been found in the superficial 
drift. A company, several years since, was led to seek for 
the corundum in place, and for this purpose sunk a shaft 
in a neighboring hill of albite, but met with no success. 

Mr. John Smedley, an intelligent farmer employed by the" 
proprietors of the corundum mine, was led to its discovery 
in place by noticing the course of the boulders of corundum 
in the surface drift. Tracing these to the top of a hill, he 
found the important material about five feet below the sur- 
face of the ground. 

The corundum deposit yet remains undisturbed; and, as 
now exposed to view at the bottom of a trench, it appears as 
the crest of a large body or vein lying between a decomposing 
gneiss and a white talcose schist. The vein extends west, and 
towards the east bends at an obtuse angle to the north east. 
The portion exposed is twenty or more feet in length, and 
averages about six feet in depth and five feet in thickness at 
bottom, and is estimated to contain fifty tans. How much 
further the bed extends, in breadth, depth, and thickness, can 
only be determined by future mining. The rock on the south 
side of the vein is the white talcose schist above mentioned, 
which, on the declivity of the hill, passes into steatite and 
serpentine. In immediate contact with the corundum, the 
talcose schist assumes the appearance pf the mineral recently 
.described by Mr. I. Lea, under the name of "Lesleyite." 

The corundum is not of tha character of emery, but is the 
pure material. The masses are composed of a close aggre- 
gation of bluish gray crystals, with the intervals occupied 
with margarite. Some of the crystals appear to have under- 
gone partial metamorphosis into the latter material. Some 
of the fissures and surfaces of the masses of corundum ex- 
hibit large and beautiful crystaline plates of margarite and, 
rarely, unusually fine crystals of diaspore. The corundum 
is of more compact texture and not so readily cleavable as the 
North Carolina material. The discovery of this large accum- 
ulation of corundum will prove of great service to the arts 
in which an exceedingly hard material is required for cutting 
grinding, and polishing. 



PETROLEUM IN MASSACHUSETTS. 

For several weeks past the town of Lee, Mass., has been 
agitated by the alleged discovery of an oil well in that vi- 
cinity, and from the latest accounts the good news seems to 
be confirmed. The Pittsfield Sun says that the oil excite- 
ment at South Lee still continues, together with the flow of 
oil from the springs near there. 

Mr. Wheeler, a mineralogist, claims that this and other 
springs in the neighborhood that show oil are only leaks from 
large supplies of oil, and that coal can be found in the re- 
gion. In proof of his faith in the latter statement, he is 
sinking a shaft on the south slope of Monument Mountain, 
having made 60 feet in twelve days, and has discovered an 
excellent quality of fire clay, suitable for the manufacture of 
the white fire brick which are now brought from Benning- 
ton, Vt., for use in smelting furnaces, fire places, grates, etc., 
although no coal has been found as y6t, nor has he " struck 
ile." _ 

DEATH OF HON. JOHN A. GRISWOLD, 
John A. Griswold, one of the first in the ranks of American 
manufacturers, recently died at his residence in Troy, New 
York. Though for some time closely identified with both 
national and state politics, having been three times elected to 
Congress and once nominated as Governor, Mr. Griswold is 
perhaps better known to our readers as the owner of the 
great iron works of Troy. In this business he embarked in 
1857, subsequently purchasing and first introducing the well 
known Bessemer steel process in this country. Under his 
managment, the business of the mills became so great as to 
warrant their large extension, and within the past few years 
to render their proprietor one of the richest iron masters in 
the Union. 

During the war, Mr. Griswold's record passeB into history 
as one of unswerving loyalty. Many will remember the dif- 
ficulties encountered by Ericsson in the building of the 
first and famous Monitor. Condemned as a quite impracticable 
scheme by naval constructors and engineers generally, the 
enterprise bid fair to be abandoned for want of means to 
carry it to completion. Mr. Griswold, however, firmly be- 
lieving in the feasibility of Ericsson's idea, supplied the 
necessary funds, and constructed the vessel at his own ex' 
pease, taking the risk of being repaid in the event of the 
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ship proving successful. The result of the conflict in Hamp- 
ton Roads, and the immense loss to the country averted by 
the timely arrival and magnificent performances of the Mon- 
itor, are too well known to need repetition. To Mr. Gris- 
wold's liberality and patriotism, as well as to the genius of 
Ericsson, is due the introduction of the new system of war- 
fare, which not only rendered such efficient assistance in the 
suppression of the rebellion, but which has since revolu- 
tionized the naval armaments of the world. 

»4»« «- 

IMPORTANT IMPROVEMENT IN TEXTILE WEAVING. 

On the first page of the present issue will be found, fully 
described and illustrated, a new and admirable invention des- 
tined, in our belief, to materially alter, if not revolutionize, 
a great and growing industry. We confidently recommend it 
to the examination of carpet manufacturers at home and 
abroad, as an object well worthy of their careful attention. 
Mr. James Short, the inventor, is the superintendent of the 
New Brunswick Carpet Works, and a gentleman of life-long 
experience in the carpet manufacture; so that this loom is 
not only the result of a remarkable inventive genius, but of 
arduous and continued study and repeated experiment. It is 
of such inventions as this that our country can well afford to 
be proud, as it is to them, or rather to the master minds to 
which their conception is due, thit she owes her present po- 
sition of industrial supremacy. 

■ — » ■ 

THE BURNING OF THE ESOUBIAL. 

The conflagration in the Palace of the Escurial, near Madrid 
by which the venerable pile nearly escaped total destruction is 
a sad example of the general neglect and indifference which 
exists in Spain r?gardiug the Use of the best known and com- 
monest safeguards of civilization. To the disgrace of the 
authorities on whom the warning of two previous fires in the 
building was totally thrown away, there were but two fire 
engines in the place — none others nearer than Madrid, some 
miles distant — and these were wretched old fashioned affairs, 
worthless when most needed. Moreover, it has been discov- 
ered that the gigantic edifice was unprotected by a single 
lightning rod or similar appliance of any kind. With a child- 
like confidence worthy of a better object, implicit reliance 
was placed in the guardianship of some saint — probably San 
Lorenzo — who was compensated for his services by having 
his effigy placed in a wood some miles distant. As it is cus- 
tomary for the peasantry, both in Spain and Italy, to admin- 
ister severe corporal punishment to their idols, when the lit- 
ter abuse the confidence of their Adfljera by not meetingtheir 
very reasonable expectations, it is probable that the above 
mentioned statue no longer exists, as it was doubtless thrash- 
ed into powder immediately after if not before the fire was 
subdued. "Cosas de Espafia," the London Times earcastical- 
y remarks; but if these be Spanishcustoms, Spain richly de- 
serves the loss of her great palace and its countless treasures 
of art, though such a misfortune would be a calamity to the 
entire world. 

Fortunately, however, and recent foreign papers bring us 
the intelligence, but little damage was done. The storm is 
described as one of unusual severity. The lightning struck 
the roofing in the Patio de los Reyes (court of the kings) and 
spread rapidly to the library. Assistance did not arrive from 
Madrid until the flames had raged for several hours, but, 
through good fortune, not a book, a manuscript, or a picture 
was irijured. The Spanish Minister of Finance, in his report 
to the Cortes, states that the church and the palace are un- 
touched. It is estimated that the building will cost some 
$200,000 to repair. The idea of a national subscription was 
started, but King Amadeus knocked it on the head by insist- 
ing on defraying the whole cost out of his own private 
puise. 

This is liberal on the part of the charitable young ruler, but 
we think that he would be wiser if he would devote some 
more of his superfluous revenue to the importation of a few 
enterprising American inventors, and assist them in the intro- 
duction of their modern devices throughout his kingdom, so 
putting in practical operation the " ounce of prevention " in 
order that he may not find himself compelled to apply the 
" pound of cure " to similar disasters in the f utare. 



INCRUSTATION OF BOILERS. 

The American Exchange, and Review, in a recent number, 
recurs to the well known trouble caused by incrustation of 
boilers. Almost all natural waters contain enough lime, 
salts, and other impurities, to create a crust, in the interior 
of the boilers, which not only impairs their efficiency by its 
non-conducting qualities, but, if neglected, is likely to result 
in serious consequences. 

The editor of the Review states that he has taken the trouble 
to inquire into the merits of the Anti-Lamina patent of Jo- 
siah J. Allen, of Philadelphia, for preventing incrustation ; 
and he pronounces the ingredients to be such as to render the 
composition harmless, having no corrosive or injurious ef 
fects upon the iron, which many other remedies involve, and 
thus the effect is purely mechanical ; and, from the testimo 
ny of a large number of persons who have used Anti Lami- 
na for many years, his impressions of its merits are moat fa- 
vorable. 



[Correspondence of the Scientific American.] 
THE GEORGIA STATE FAIR. 

Atlanta, Ga., Oct. 18th, 1872. 
To-day our Fair closed. The exhibition was not so largp 
and attractive as it was in 1870, but, wlrle the articles were 
not so numerous, niaay of them were objects of considerable 
merest. Prominent among these was a steam road en giae 
by Aveling and Porter. This is an English invention, pro- 
tected by patents! in this country, and is dcrubtlejis known to 



most of your readers. But it was something new in this re- 
gion, and attracted the attention of large crowds, as it made 
its way up and down hill and over rough grounds, drawing 
half a dozen or so large wagons loaded with rock. The fact 
is that it seemed impossible to get a load sufficiently large to 
test the capacity of this more than Herculean monster, which 
was turned about and guided, with apparent ease, by a boy. 

Another obj ect of interest was the Chicago Farm Pump by 
I. F. Templeton and Sjns. This was admired for its neat- 
ness, its cheapness, its easy action, its wide range of appli- 
cation and its durability. It will doubtless have a large 
sale. In the agricultural machinery department, the Im- 
proved Ingraham or California Wheat Cleaner excited the 
admiration of all by the perfection of its work in separating 
smut, cheat and all foreign admixtures from the grain. The 
only thing of this kind remaining, after passing through the 
machine a specimen of wheat full of impurities, was a little 
cockle, which could not be removed without wasting too 
much of the pure grain. 

Another object of great interest was a full set of mechan- 
ic's tools, of the most beautiful finish, made entirely by I. W. 
Baum, who has a natural talent for mechanical work, never 
having served a day in a machine shop. His workmanship 
is certainly a marvel of skill, and well deserves the numer- 
ous prizes he has taken. 

The Pocket Sewing Machine and Quilter, which is sold for 
the low price of $5, promises to be one of the most useful of 
modern labor-saving machines, and attracted much attention. 

Messrs. Pellegrini and George exhibited beautiful speci- 
mens produced at their terra cotta works in this city. 

The " Queen of Charts," patented in your office and exhibi 
ted by Mrs. Millwer of South Carolina, appears to be adapted 
to cutting out every style of ladies' and children's gar- 
ments. 

Messrs. Zimmerman and Carter exhibited very fine speci- 
mens of a variety of soaps, manufactured at their Excelsior 
Steam Factory in this city. Atlanta bids fair to become a for 
midable rival in this line of manufacture. 

The exhibition of carriages, etc., from the houses of David 
McBride and A. T. Finney, of this city, was fully equal to 
the finest specimens from northern factories. 

Upper Georgia was well represented in the fruit depart- 
ment by Cobb and Bartow counties. Mr. C Y. Shelman, of 
the latter county, exhibited a remarkably fine collection of 
apples, peaches, pears and quinces. There is perhaps no 
region better adapted to these fruits than Northern or 
Cherokee Georgia. 

The ladies' department was, as usual, well represented by 
the handiwork of our fair women. But I cannot specify. 
I therefore content myself with this brief notice of some of 
the prominent objects of interest. W. 
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A first class pattern maker, capable of overseeing twelve or 
fifteen hands, may hear of a good situation by addressing Box 533, Balti- 
more, Md. 

Wanted — Second hand engine lathe in good order, 60 inch 
swing, 24 to 39 feet between centers. P. O. Box 91, Owen Sound, Ontario, 
Canada. 

Ice Machine — See advertisement, page 316. 

Gage Lathes for all kinds of handles and cabinet work. 

Illustrated Catalogue free. T. B. Bailey & Vail, Lockport, N. Y. 
Wanted— One Steam Engine, fifteen (15) horse power ; best, 

simplest, and most economical of fuel. Terms Cash. Address W. E. 

Farrell, Treas, No. 16 South Sixth Street, Philadelphia, Pa. 

Save your Boilers and save Fuel. Use Thomas's Scale Dis 
solver. In Barrels and a Barrels, price 5c. per lb. Address N. Spencer 
Thomas, Elmira, N. T. 

Mills for Grinding Bark, Grain, Feed, Drugs, Spices, Coffee, 
and other Substances by Hand Power, Steam, and Horse Power. Address 
N. Spencer Thomas, Elmira, N. T. 

Watchmakers, attention ! — A rare opportunity is offered to 
buy out an old established Watch and Jewelry business. For particulars, 
see Nov. number of " Watchmaker and Jeweler," or address Thomas 
Johnson, Elmira, N. T. 

A Complete Turning Lathe for amateurs or boys for $25 
For circular, address J. T. Pratt & Co. , 53 Fulton St. , New York. 

Wanted— A Gun Stocker. Address Box 250, Seneca Falls,N.Y. 

Wanted — A reliable and intelligent man of good address, to 
EDgage in a desirable and lucrative business producing from $1,500 to 
$5,000 per year. Address J. B. Ford & Co. , New York ; Boston ; Chicago ; 
or San Francisco. 

Soluble Glass, Water Glass, Liquid Quartz, Silicates of Soda 
and Potash for Concrete Cements, Fire and Waterproofing, manufactured 
by L. & J. W. Feuchtwanger, Chemists, 55 Cedar St., New York. 

Oxide of Manganese, highest test, from our own mines, for 
Steel manufacturing, Patent Dryer, Paints and Glass, at lowest prices, by 
L. & J. W. Feuchtwanger, 55 Cedar St., New York. 

Nickel Salts, double Sulph. and Ammonia, especially manu- 
factured for Niokel Plating, by L. & J. W. Feuchtwanger, Chemists, 55 
Cedar St. , New York. 

One Iron Planer, planes 8 ft. long, 3 ft. square ; $200 worth 
of Tools, used 3 months. Also, 1 heavy Hand Lathe, back geared, 20 In. 
swing. 10 ft. bea j $50 worth of Tools. John R. Abbe, Providence, R. I. 

Four Brick Machines, C mbined with Steam Power (Winn's 
patent), makes 40 M per day, for Sale at a bargain. Address the manufac- 
turers, John Cooper & Co., Mount Vernon, Onio, 

Complete Water Gauge for $4. Holland & Cody, 8 Gold St. 

Engine and Speed Lathes of superior quality, with hardened 
Steel bearings, Just finished at the Washburn Shop, connected with the 
Technical Institute, Worcester, Mass. 

Steam Boiler and Pipe Covering— Economy, Safety, and Du- 
rability. Saves from ten to twenty per cent. Chalmers Spence Company, 
foot East 9th Street, If eV YorK-1302 N. 2d Street, St. Louis. 



Wanted — The address of Shot Gun Barrel Manufacturers. 
Address Box 250,-Seneca Falls, N. Y. 

Large and* well lighted Rooms to rent, with Steam Power for 
manufacturing purposes. Apply to the Allen Works, cor. of Jay and 
Plymouth 9ts. , Brooklyn, between Catherine and Bridge St. Ferries. 

Kansom Syphon Condenser at Fair American Institute. "Be 
sure and see it." 

Millstone Dressing Diamoni Machine — Simple, effective, du* 
rable. For description of the above see Scientific American, Nov. 27th 
1869. Also, Glazier's Diamonds John Dickinson. 64 Nassau st. , N. Y. 

Wanted — To purchase a small Steam Tug. Address R. F. 
Learned, Natchez, Miss. 

For Sale, Car Wheel Press — and McKenzie Blower, in fine 
. order. Address Mansfield Machine Works, Mansfield, Ohio. 

Hand Lathes. C. F. Richardson, Athol Depot, Mass. 

For2, 4, 6 & 8 H.P. Engines.address Twiss Bro.,New Haven,Ct. 

I will Remove and prevent Scale in any Steam Boiler or 
make no charge. Engineer's Supplies. Geo. W. Lord, Philadelphia, Pa. 

Absolutely the best protection against Fire — Babcock Extin- 
guisher. F. W. Farwell, Secretary, 407 Broadway, New York. 

Hydraulic Jacks and Presses — Second Hand Plug Tobacco 

Machinery. Address E. Lyon, 470 Grand St. , New York. 
Peck's Patent Drop Press. Milo Peck & Co., New Haven.Ct. 

Steel Castings " To Pattern," from ten pounds upward, can 
be forged and tempered. Address Collins & Co., No. 212 Water St.. N.Y. 

Gatling guns, that fire 400 shots per minute, with a range of 
over 1,000 yards, and which weigh only 125 pounds, are now being made 
Colt's Armory, Hartford, Conn. 

For 15 in. Swing Engine Lathes, address Star Tool Cont 
pany, Providence, R. I. 

Machinists ; Illustrated Catalogue of all kinds of small Tools 
and Materials sent free. Goodnow & Wightman,23 Cornhill, Boston, Mass 

Ashcroft's Original Steam Gauge, best and cheapest in the 
market. Address E. H. Ashcroft, Sudbury St., Boston, Mass. 

Heydrick's Traction Engine and Steam Plow, capable of as- 
cending grades of lfootin3 with perfectease. The Patent Right for e 
Southern Statesfor sale. Address W.H.H.Heydrick.Chestnut Hill.Phila. 

The Berryman Steam Trap excels all others. The best is 
always the cheapest. Address I. B. Davis & Co., Hartford, Conn. 

Wanted — Copper, Brass, Tea Lead, and Turnings from all 
parts of the United States and Canada. Duplaine & Reeves, 760 South 
Broad Street, Philadelphia, Pa. 

The Berryman Heater and Regulator for Steam Boilers — No 
one using Steam Boilers can afford to be without them. I. B. Davis & Co . 

T. R. Bailey & Vail, Lockport, N. Y., Manf. Gauge Lathes. 

Brown's Pipe Tongs — Manufactured exclusively by Ash 

croft, Sudbury St. , Boston, Mass. 
American Boiler Powder Co , Box 797, Pittsburgh, Pa., make 

the only safe,sure,and cheap remedy for 'Scaly Boilers.* Orders solicited. 

Gear Wheels for Models. Illustrated Price List free. Also 
Materials of all kinds. Goodnow & Wightman, 23 Cornhill, Boston, Mass. 

Windmills: Get the best. A.P.Brown &Co.,61 Park Place.N.Y. 

Ashcroft's Self-Testing Steam Gauge can be tested without 
removing it from its position. 

The Berryman Manf. Co. make a specialty of the economy 
and safety in working Steam Boilers. I. B. Davis & Co. , Hartford, Conn . 

Williamson's Road Steamer and Steam Plow, with Rubber 
Tires. Address D. D. Williamson, 32 Broadway, N. Y. , or Box 1809. 

Belting as is Belting — Best Philadelphia Oak Tanned. C. W. 

Arny,301 and 303 Cherry Street, Philadelphia, Pa. 

Boynton's Lightning Saws. The genuine $500 challenge. 
Will eut five times as fast as an ax. A 6 foot cross cut and buck saw, $6. 
E. M. Boynton, 80 Beekman Street, New York, Sole Proprietor. 

For Steam Fire Engines, address R. J. Gould, Newark, N. J. 

Brown's Coalyard Quarry & Contractors'Apparatus for hoisting 
and conveying materialby iron cable. W. D. Andrews & Bro. 414Water st.N. Y . 

Better than the Best — Davis' Patent Recording Steam Gauge. 
Simple and cheap. New York Steam Gauge Co. , 46 CortJandt St., N. Y. 

For Solid Wrought-iron Beams, etc., see advertisement. Ad- 
dress Union Iron Mills, Pittsburgh, Pa. , for lithograph, etc. 

For hand fire engines.address Rumsey & Co.,Seneca Falls.N.Y. 

All kinds of Presses and Dies. Bliss & Williams, successors 
to Mays & Bliss, 118 to 122 Plymouth St. , Brooklyn. Send for Catalogue. 

Mining, Wrecking, Pumping, Drainage, or Irrigating Machin- 
ery, for sale or rent. See advertisement, Andrew's Patent, inside page. 

Presses,Dies & all can tools. Ferracute Mch Wks,Bridgeton,N . J. 
Also2-Spindle axial Drills, for Castors, Screw and Trunk Pulleys. &c. 



Invention* Patented In England by Americans. 

[Compiled from the Commissioners of Patents' Journal. 1 
From October 9 to October 17, 1872, inclusive. 
Book Sewing Machine.— D. Shedd, New York city _. 
Beake.— W. B. Chapin (of Wickford.R. I.), London, England. 
Chaib.— J. Vose, Boston, Mass. 

Compressing Blooms.— S. Danks (of Cincinnati, Ohio), London, England. 
Eleoteomagnetio Clock.— W. M. Davis, Cincinnati, Obio. 
Muff.— T. A. Dodge, Boston. Mass. 
Railway Cabs, etc.— W. D'A. Mann, Mobile, Ala. 
Reamer and Countekboee.— A. Shedlock, New York city. 
Steam Genebatoe.— E. Weston, Buffalo, N. Y. 
Telegeaph.— H. J. Rogers,NewYo*k city. 
Tbitss.— C. G. Patterson, J. L. Rowe, New York city. 



COPIES OF PATENTS. 

Persons desiring any patent Issued from 1836 to November 26, 1867, can be 
supplied with offlcla copies at a reasonable cost, the price depending 
upon the extent of drawings and length of specification. 

Any patent issued since November 27, 1867, at which time the Patent Of- 
fice commenced printing the drawings and specifications, may be had by 
remitting to this office $1. 

A copy of the claims of any patent Issued since 1836 will be furnished 
for fl. 

When ordering copies, please to remit for the same as above, and stat 
name of patentee, title of invention, and date of patent. 

Address Mann * Co. , Patent Solicit ois, 37 Park Row, New York city. 1 
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Facts for the Ladies.— Helen Launceford, Lowell, Mass., reads by the 
hour while she Is doing ordinary sewing with her Wheeler & Wilson Lock- 
stitch Machine, and recommends it for simplicity, durability, sapidity and 
beauty of work. See the new Improvements and Woods' Lock-Stitch 
Kipper, 




[ We present herewith a aeries of inquiries embracing a variety of topics oj 
greater or less general interest. The questions are simple, it ft true, but we 
prefer to elicit practical answers from our renders. 



1. — What is the best solder for gun ribs and thimbles ?— 

J. M. 

2. — Can any one tell me how to make a flexible varnish 
for rubber, so as to give it a gloss?— W. S. T. 

3. — Can any one tell me of a practical book on pruning 
frulttrees and shrubs ?-E. E., of R., India. 

4. — How is Bachhoffner's paraffin lamp constructed? — E. 
E. ,oi R., India. 

5. — Does any one know of a handy machine for cutting up 
green leaves of plants?— E. E., of R., India. 

6. — Can any one give me a cheap and simple recipe for 
aking aerated bread ?— A. T. M. 

7. — Can any one give me a description of a cheap ice ma- 
chine, described in the English Lancet a few years ago ?— E. E., of R. , In- 
dia. 

8. — How can I purify salt obtained from sea water by 

evaporation by the heat of the sun, and what apparatus is required ?—G. 
W. D. 

9. — Will some one please describe the preparation of 
senna, from the plucking of the leaves to the packing for sale ?— E. E. , of 
R., India. 

10. — Is there any kind of mortar or wash which will ren- 
der the brickwork of flues and hot air passages non-absorbent of heat?— A. 
T.M. 

11. — How can I make ozone papers and how are they used ? 
-o. s. 

12. — Are Liebig's and Petitjean's processes of silvering 

glass for mirrors, etc., dangerous?— D. R. W. 

13. — What material is generally used for bolting cloths, 

and what is the best for the purpose ?— J . W. S. 

14. — Can any one recommend any mixture more durable 
than linseed oil and coloring stuff for painting the floor of a room ?— W. W . 

15. — I am using veneers of wood, a twenty-fifth of an inch 
thick. How can I deprive them of taste and smell?— H. P. A. 

16. — What is the best form of a light, compact, and porta- 
ble dark tent or room, available either for wet or dry photo processes?— 
E. E.,of R. , India. 

17. — Will some one tell me how to transfer pictures to 

glass, wood, china, etc., by the process called decalcomanie ? Is there any 
publication descriptive of this process?— F. A. S. 

18. — When malleable cast iron is broken, is there any way 

of welding (or otherwise mending it by heat), in a common blacksmith's 
fire, so that it will be as good and sound as it was before It was broken ?— 
T. B 

19. — I wish to know how many square feet of pipe surface 
it will require, per horse power, Ito condense steam at sixty pounds per 
square inch, the pipes in the condenser being kept cool by passing sea wa- 
ter through them at its ordinary temperature.— J. S. B. 

20.— How are engravings, etc., transferred to glass, so as 
not to leave anything but the printer's Ink on the glass ? I know the old- 
fashioned way of rnbbing the paper on the back of the picture, but I want 
another and better process.— S. L. D. 

21. — I am now erecting four large vats for fermenting ale, 

and I wish to know if there is any chemical I can apply externally to pre- 
vent them rotting. I have had great trouble with my vats, having to renew 
them every five years owing to the dampness of my cellar.— O. S. 

22. — In the rotary engine known as Murdoch's and the 

several modifications of it (consisting substantially of two toothed wheels 
wsrking into each other Inside an elliptical case, the outer teeth working 
against the sides of the case and forming the pistons), is there not twice the 
amount of steam used that would be necessary to do the same work with 
an ordinary piston and cylinder having the same area oi piston surface, 
disregarding friction, etc?— A. H. 

23. — Does a point on the top of a locomotive wheel travel 

fasterthan the point of contact with the rail? I say that all points in the 
periphery travel at the Bame speed ; but my friend claims that the ground 
is a fulcrum, and the top travels faster than the bottom, the wheel being 
practically a lever.— A. P. C. 

24. — Will some good sawyer, wLo has tried all the differ- 
ent modes of setting the teeth of large circular saws, tell us which one will 
cut the most lumber the smoothest and with least power? I am using a 
gullet tooth saw and I swage and file square, keepiDg up the points of the 
the teeth on both sides. It does tolerably well, but I wish to know if there 
is a better way. —B. F. W. 

25. — Will some One explain the nature of the chemical 
change effected by fulling raw deer skins with Straits or Labrador cod oil, 
by which they are converted into what is commonly known as buckskin? 
After the hair and grain have been removed, the skins are alternately 
sprinkled with the oil, fulled in a fulling stock, and aired or partially dried 
until the lime water in which they have been previously manipulated has 
entirely evaporated, and then the oil is extracted and they are ready tor 
use.— V.E. , Jr. 

26. — How can I bleach broom corn so as to make it almost 
white ?-T. J. S. 

27. — Is there any way of composting leather chips and 
similar offal, to convert the same Into manure ?— T n J. S. 

28. — I am a grower of tea and wish to know how to test 
my daily manufacture for strength, flavor, pungency and briskness when 
good, and for sourness, flatness, and muBttness when bad. If a chemical 
testis suggested, I should like to know what apparatns is required, and 
howitisused. Can any instrument such as an hydrometer be used? Can 
an extract of tea, similar to the well known extract of coffee, be made? 
How is it done, and what apparatus is required? What principles does tea 
contain, and how are they acted upon in the treatment of the leaves ? Can 
the infusion of tea be analyzed and its constituents separated?— E. E.,of 
R., India. 

29. — Can any one tell me how blue and red litmus test pa- 
ers.for acids and alkalies, are prepared ?— J. F. Bi 



30. — 1 am in a bad predicament and want advice. I built 

a cottage in the Swiss style last winter. The roofs are steep, irregular, and 
many-sided. Being a novice in building, I left the matter, except pay- 
ing the bills, entirely to the architect. The tenant has complained from the 
first that the roof leaked badly all over. I find on examination that the 
shingles (cedar) are nailed to narrow lath- like strips instead of t-y boards. 
I interviewed a carpenter the other d ay, and sought;hiB advice as to the best 
mode of stopping these leaks. 1 was dismayed when he told me the only 
way was to take off the shingles and slats, fasten boards to the rafters, and 
nail the shingles to the boards. My attention was called to rajs 'of light 
streaming through the roof in all directions ; and, to render me still more 
unhappy, my carpenter tells me that, at the first winter's storm we have, 
the chambers will be filled with snow, blown through these cracks and un- 
der the warped shingles. Now I do not wiBh to incur the expense of taking 
off the shingles or disfiguring the roof.by covering it with painted canvas, 
which someone has suggested. Is there any coating that can be supplied, 
which will sufficiently cover the cracks and fill the space under the 
shingles, to prevent the snow entering: or what can I do ?— M.D.O.,of N. J. 
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SPECIAL NOTE. — This columnis designed/or the general interest and in 
struction of our readers, not for gratuitous replies to questions of a 
purely business or personal nature. We will publish such inquiries 
however, when paid for as advertisements at $1*00 a line, under the head 
oj " Business and Personal." 

ALL reference to back numbers must be by volume and page. 



Young Engineer, who wants to know about the dimensions 
of safety valves, rods, lap, etc., may study Bourne's " Catechism of the 
Steam Engine," or consult back volumes of the Scientific American". 
We cannot spare the space to go over the A. B. C. 's of the subject with 
him. If he Is in real earnest to supply himself with a knowledge of the 
steam engine, he should, in addition to study, make himself an operating 
wooden model of valves, piston, and cylinder. By observing the motions 
of the parts, in connection with his studies, he will reach an understand- 
ing of the matter. 

J. H, L. asks : — What preparation is used by painters to 
cover Iheglass in doors, to prevent people looking In, which does 
net materially obstruct tb e light ? Answer : A strong solution, In water, 
of sulphate of zinc is frequently employed. It gives a white frosting. 
Alter drying, it should be protected by a coat of varnish. 

G. A. F.. of Texas, says : — I have in my house a reservoir, 
in the garret, for supplying the house with water. This reeervoir is of 
wood lined with galvanized iron ; pipes of galvanized iron lead from it to 
the washstands, etc., in the different rooms. The water Is discharged 
from the washstands through iron pipes into a sewer under the house, 
leading into an open ditch some fifty yards off. The water is pumped into 
the reservoir from a (drive) well some thirty feet from the house and some 
forty feet deep. The pump is at the well; and the water is forced irom 
it to the reservoir through galvanized Iron pipes laid underground to the 
house, then up between the weatherboarding and ceiling to the reservoir. 
The water is good but, 1 think, has some lime and sulphur In It. Will the 
galvanized iron in any way affect the water and make it unwholesome to 
UBe, or Is the arrangement safe ? Again, is it safe on account of light- 
ning? The iron and water are good conductors ; and the reservoir be- 
ing at the top of the house all the pipes lead from it to the different 
rooms, as well as to the pump (which is all, even the handle, of iron), and 
into the ground . Is it dangerous or is it a protection ? Answer : The use 
of galvanized iron pipes for conducting water for household purposes is 
unsafe, as the zinc is likely to become slowly dissolved in the water and 
result in poisoning. Several distressing examples of such poisoning, in 
families, have occurred, accounts of which w,e have published. Tour ar- 
rangement of pipes and water tank is good as a protection against light- 
ning. All house pipes should be connected with underground pipes in 
the way you have them. 

H. M. asks whether the heating of impure air purifies it ; or, 

' in other words, is a vitiated air, such as Is generally found in ordinary cel- 
lars.rendered fit for breathing by being heated In the ordinary hot air fur- 
naces at present in use ? My reason for asking this question (which pos- 
sibly may be a very absurd one) is that, being engaged in flttingup vari- 
ous kinds of heating furnaces, I have frequently hesitated about drawing 
my supply of cold air from the cellar, although it is a very prevalent cns- 
tom. Answer: It does not purify foul air to warm It. It is the worst 
possible plan to send the air from the cellar through the heater, thence 
into the apartments of the house. Cellar air is apt to be charged with 
carbonic acid gas and otherimpurities. You should always arrange air 
pipes in connection with the heater so as to take the supply from out. 
doors. 

H. W. S. asks: — Can you .give me any method for filtering 
sperm oil that has become mixed with other substances ? Answer : Bone 
black is a good material for an oil filter. 

A. C. G. asks : — Is there any process by which charred paper 

can be restored so as to take from it its peculiar brittleness and make it 
bear handling? I have a valuable work, parts ol which have become 
brittle by fire, so that it will not bear handling without breaking. The 
authorities at Chicago used, I believe, some method for restoring curren- 
cy, etc. ; can you tell what it was? Perhaps some of your correspondents 
may be able to enlighten me. What colored glass for lamp chimneys or 
shades Is most beneficial for weak eyes ? They are made in various tints 
of blue, green, red, etc. ; which of thew is the best, or would an occa- 
sional change from one to the other be desirable? Answer: We call to 
mind no method of rendering charred paper pliable, as you suggest. Use 
pale blue glass for the lamp chimney. It corrects the yellowglare of the 
ordinary lamp flame. 

J. C. says : — I wish to know if there is any chemical process 

forgettlnggold out of quartz rock besides the use of quicksilver. An- 
swer : Yes. The quartz may be dissolved in hydrochloric acid. But this 
is a rather expensive process. 

G. R. E., of Miss., says : — I have found a pearl growing in 
this part of our country. Enclosed you will find a specimen; please in- 
form me what yon think of its value. Answer: The specimen is not pearl 
but quartz. WHIG. R. E. state where he found it, that is, whether in a 
river bed or in dry earth ; and state also the original shape ol the speci- 
men ? ThiB specimen appears to have been artificially rounded when 
found. 

P. H. A. asks : — Is there any danger of bursting the barrel 
of a rifle in case the ball is not rammed down to the powder ? Answer : 
The fact that the ball is not rammed down does not increase the liability 
of bursting the barrel. 

D. G. N., of Ark., says :— I have a 12 horse power engine and 
wish to run a circular mill. Please to give me your cpinlon as to the best 
mode of obtaining full effect, also probable amount of work that will be 
done. If with a 20 horse power and 52 Inch saw and good head blocks 
9,000 feet could be cut, can I cut 3,000 or 4,000 feet? I also send a sample of 
scale from boiler, and sediment deposited from water. Would like to 
know If It is injurious. My engine is a Wood, Faber & Morse portable. 
Answer:— Our correspondent should probably run his saw at a velocity 
of periphery something under 9.000 feet per minute, taking as coarse a 
feed as his power will allow. He will probably be able to cut between 
4,000 and 5,000 feet with careful management. If he can belt direct to the 
saw, without countershaft, hewill probably economize power to some ex- 
tent. The scale sent is injurious, as is every kind of deposit, as an ob- 
struction to the passage of heat from the furnace gases into the boiler. 
That which seemB almost an Impalpable p owder greatly resembles aform 
which has caused more, than one explosion bytlje great non-conducting 



power which it possesses. He should clean his boilers frequently, If it Is 
deposited in any. considerable amount. 

J. M., Jr., of Sydney, New South Wales, asks: — What is the 
best method of making lubricating oil from crude petroleum, and also 
from the heavy oil obtained from crude petroleum, after extraction ol 
the paraffin scales? Answer: In some of the Pennsylvania refineries, 
about 50 per cent of the oil Is distilled off for illuminating purposes, and 
lubricating oil is made by refining the residue. This is done by heating 
(preferably by immersed steam pipes) to 212° F ah., which drives off the 
lighter inflammable portions. There is left in many oils a species of grit, 
said to be rottenstone in solution, and there are processes for getting rid 
of this ingredient, but they are generally kept secret by their proprietors. 

E. A., of New Mexico, sends us a mineral specimen and 
says:— Will you please inform me what the specimen is, and if of any 
value ? Ahs wer : It is oxide of manganese, an ore of eonsiderable valu e 
in the arts. 

S. asks if the rays of the moon, falling upon drops of rain, 

would produce a rainbow. Answer: Yes. The lunarrainbow has been 
frequently observed. 

To J. S. J., page 217. According to experiments with hollow 

side stays one fiftieth of the grate area, 190 feet of air were passed through 
firebox for each pound of coal consumed. — C. M. H. , of -Iowa. 

J. M. can temper his millstone picks by using the following 
pickle: One ounce corrosive sublimate and two handfuls common salt to 
six quarts water. Heat the picks to a cherry red only, and put them in 
the pickle, and do not draw any temper. Always work mill picks at as 
Iowa heat as possible.— J. T. N. , of N. T. 

W. W. can fix pencil marks on paper as follows : Make a 

size of isinglass dissolved in a saturated solution of alum, boll it after 
cooling, and add an equal quantity of alcohol. Put the liquid in a dish, 
and gently immerse the drawing therein, face downwards.— J. T. N., of 
N. T. 

To P., query 10, page 249. — Take a wide-mouthed fruit jar 
(a self-sealer, whose top screws on, is the handiest) and in the bottom 
put an ounce of cyanide of potassinm in chunks, and over it place some 
cotton or wool. Cut a piece of pasteboard to the right size to fit closely 
the inside of the Jar; punch it full of pinholes, and place it in the jar over 
the cotton and press it down level. Never leave the Jar open long at a time 
as thef ames of cyanide are poisonous ; and when opened, let it be done 
In the open air, or, if in a room, near an open window. In a jar so fixed, 
any insect may be killed without injuring it in the least.— L. Q. B., of O. 

Iron Rust Stains.— I have enjoyed a laugh at R. O. W.'s 

witticism, and would askhimif hehas tried my modefor removing iron 
rust stains? I venture to say he has not; he therefore exposes his own 
ignorance, for the plan will not destroy the cloth; and if he will work 
cloth in one part sulphuric acid and two parts water for half an hour, he 
will find it uninjured by the acid. Does he know that such a solution is 
in daily use in a certain manufacture of cotton ? I will enlighten R. O. W. 
further: snlphuric acid is much better than oxalic— E.H. H., of Mass. " 
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Under this heading we shall publish weekly notes oj some of the more promt - 
nent home and foreign patents. 



Koal> Sobapeb.— Michael M. Brunner, of Orange, N. J.— The object of 
thlB invention isto provide a convenient machine lor scraping and leveling 
roads, more especially designed for carriage roads in cemeteries and private 
grounds, but applicable to all roadways : and Itconststs in a series of ad- 
justable bars with triangular scrapers thereon. The scraping teeth may be 
made separate and be attached to thebars by means of screws or otherwise, 
if desired. When the machine is in use these ends rest npon the ground, 
and as the machine is drawn along, they sera pe the ground and tear up the 
grass and weeds. When they meet an obstruction (a fast stone for instance), 
their angle, in regard to the surface of thegrbund, is such that an obstructed 
bar will be raised by the contact and will pass over the obstruction and 
instantly drop by its own gravity to the surface of the road. The scrapers 
are so spread at the bottom that,although the bars are separated, the scrap- 
ing teeth cover the entire surface, and leave the ground level and clean 
when they are not obstructed by roots or stones. Weights on the rear ends 
of the bars may be adjusted as desired. Each bar may have a weight, and, 
as they are moved from or toward the scrapers, the effect will be increased 
or diminished. The machine is in use in the greunds bf the cemetery at 
Orange, N. J. and is spoken ef as wbrking in the most satisfactory jmanner. 

Bottle.— Benjamin C. Odell, of Kingston, assignbrtb himself and Rcbert 
McNaught, cf Albany, N. T.— This invention relates to a new style of bot- 
tle for use in the dispensing bf medicaments and ether articles ; and has fbr 
its bbject te separate within the same bbttle twe or more kinds of liquid 
which can be separately removed to be mixed or not, as maybe found most 
agreeable or proper. The invention consists in arranging one or mare 
partitions within the bottle, thus dividing it into two or more separate 
vessels or receptacles, each of which has its own discharge neck or spout. 
This enables the putting up of several ingredients whose mixture in the 
same bottle may not be required, but which, nevertheless, it is desirable 
to have at hand together. 

Device fob Cutting Scbbws.— William W. P. Clement, of Canoe Station 
Ala.— This invention relates to a new implement for cutting screw threads 
on bolts or pins, being especially Intended for use on the ends of bolts that 
project from cylinder heads or other surfaces, from which it is not desired 
to detach the bolts. The Invention consists in the use of dies, held by hinged 
jaws and by a clamping nut in the end of a tubnlar shank, which can be con- 
nected with a brace or wrenchwhereby to be turned. This instrument can 
be applied without inconvenience in places which are inaccessible tb the 
brdinary screw plate. 

Glove. -George Chandt, ef Fort Jervls, N. T.— This inventlbn cbnsists 
in the ferm bf the pattern br shape fer the thumb piece, whereby a smooth 
fit in the angle between the hand and thumb is produced, and the seam is 
removed from the part most subject to wear; and second, it consists ot a 
flap attachmentto one of the parts at the opening In the wrist, adapted to 
wrap around and button at the front of the wrist. 

Mode of Attaching Pullets and Wheels to Shafting.— Charles L. 
Smith, of Bahway, N. J.— This invention has for Its object to furnish an 
improved device for attaching pulleys and wheels to shafts securely, and 
at the same time detachably. In the hub of the pulley is formed a groove, 
which does not extend the whole length of said hub, and which is designed 
to receive a key rigidly attached to the shaft upon which the pulley is 
placed. In the end of the hub of the pulley, at the end of the groove, is 
formed a dovetailed notch, into which is fitted a dovetailed piece. Upon 
the outer surface of the end of the pulley hub and of the piece Is formed a 
screw thread, into which fits the screw thread of the nut or band. By this 
construction the dovetailed piece prevents the tongue Irom coming out of 
the groove, and the band or nnt prevents the piece from coming out of the 
notch, so that the pulley Is rigidly and at the same time detachably con- 
nected with its shaft. 

Hobse Poweb— Thomas S. Johnson, of Winona, Miss.— This invention 
relates to a new manner of connecting the driving wheel, of a horse power 
with the sweeps to which the animals are attached, and has for its object 
by th« new connection, to Increase the convenience of construction and 
gain or economize power. Sweeps secured In a socketed hub on a shaft 
so as to project from the diametrically opposite sides thereof, and con- 
nected by inclined braces with the drlvingwheel, constitute the claims al- 
lowed lnthe patent. 

Washing Machine.— Joseph H. Jenklns,of Smithville, Mo., assignor ;t« 
himself and Elijah W. Jenkins, of same place.— This invention has for its 
object to ftirnlsh an improved washing machine, and It consists In the box 
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which Is made rectangular In form and contains a large cylinder, to the 
face ol which are attached, at a little distancef roin each other, longitudinal 
ribs, which are turned Into alternate concavities and convexities, and 
which should be so arranged that the convexities of one rib may he oppo- 
site the concavities of the adjacent libs, so as to more effectively operate 
upon the clothes and so as to allow buttons to pass the said ribs without 
being broken off. The operator, by operating the treadle withhislfoot, can 
bring a concave board against the ribbed cylinder and hold it there with 
any desired force. A flexible pad of cloth, or other suitable material, 
may be placed upon the concave board to form a yielding bed for the 
clothes while being operated upon by the ribbed cylinder. 

Botaby Wbengh.— Almon Pitcher, Freedom, Minn. , assignor of one half 
his right to Lester D. Pitcher, Dixon, 111.— This Invention consists in an im- 
proved mode of opening and closing the two pawls which are used in turn- 
ing the Jaws of a rotary wrench. The disengaged pawl is held by a dog, 
while a spiral spring holds the other pawl to its work. 

Loom fob Weaving Haib Cloth.— William Samuel Laycock, Sheffield, 
England.— This invention is applicable to those looms in which -the weft is 
of horse hair, or other material In short lengths ; and It consists in the appli- 
cation of certain pans to the shuttle, which parts catch hold of the weft 
and deposit it in the shed. When the shuttle, In transversing, brings one of 
the rollers near the s Elected horse hair,-it Is guided into the groove of the 
roller by the guard and curved wire, and as the traverse of the shuttle con- 
tinues while the end of the selected horse hair Is held in the nippers, It is 
evident that the shuttle draws the horse hair out of Its bunch In the tube 
and deposits It in the shed, the nippers of the right hand selector being 
opened as soon as the shuttle has arrived near the left hand selector to re- 
lease the horse hair. A left hand selector, as soon as the shuttle has passed, 
is raised to life the end of a horse hair, and to hold it while the shuttle 
returns. 

MANCPAOrPitE OF Isdia Rubbeb Hose.— Isaac B. Harris, Newtown, 
Conn.— This Invention relates to that description of ply-hose called suction 
hose, heretofore manufactured of India rubber, or India rubber compounds, 
in combination with cotton, flax, linen, canvas, or cloth, and consists in 
protecting from displacement the coils of metallic wire or colls of metallic 
hoop iron or loose rings employed in keeping the flexible canvas and India 
rubber materials of such hose or tubes distended against atmospheric or 
other external pressure. The Inventor forms the outside coverings and 
applies them outside of the bare or uncoated wires, hoops, or rings first, and 
presses them Inward so as to effect the cementation thereof as heretofore, 
and he afterward introduces an inside covering for the metallic spirals or 
rings. This Inside covering is formed of a plastic or yielding rubber tube, 
and Inside of this tube, when introduced into the hose, he applies hydraulic, 
gaseous, or steam pressure. By this means, the inner tube is forced out- 
ward against the wires, hoops, or rings, and also against the surface of their 
immediate outside covering, there being no fllLng inserted as heretofore (In 
the making of ply- hose) between the colls of wire. 

Fireplace Damper.- James Bradford, Charlotte, N. C— This invention 
has for its object to furnish an improved device for regulating the draft 01 
fireplaces, which shall be so constructed and arranged as to supply the 
fireplace with air to support combustion from outside the room. In the 
foundation is formed a transverse flue, open at both ends, and from which 
smt.ll flues lead up to an air chamber, placed directly beneath the hearth, 
and which should occupy the space of about two bricks, more or less. The 
air chamber is covered with a metallic plate, which should be so formed as 
to r.se a little above the level of the hearth, and m its vertical forward side, 
near the top, is formed an opening through which ihe air may be allowed to 
escape. Another plate fits upon the top of ihe forward part of the plate 
above mentioned, and the forward edge, which is bent downward, is so 
arranged as to allow the air to escape through the opening to the fireplace 
to support combustion, and thus prevent air from being drawn from the 
room for that purpose. Cold air may be prevented from being drawn in 
through the cracks and openings around the doors and windows of the 
room. This construction of the device prevents any puff of air from passing 
through the flues and air chamber to the fireplace, and prevents any cinders 
or ashes from falling into the air chamber or flues. 

Boat-detaching Apparatus.— Edward J. Hill, Pimllco, England.— This 
Invention relates to improved means of automatically detaching a ship's 
boat Immediately it is lowered Into the water. In carrying out the inven- 
tion, a peculiar contrivance, whioh may be divided into two parts, termed 
the slip hook and the slip ring, respectively, Is employed. This contrivance 

the chief means whereby the automatic detac hment of the boat is insured. 
It Is combined with the boat and boat-lowering tackle. The boat-lowering 
tackle may be of any suitable description. The boat Is suspended from the. 
block fiaekle by means of an arrangement of ropes or chains, termed a sung, 
the purpose of the said sling being to connect the slip rings together. The 
slip hooks and the slip rings are employed, one toward either end of the' 
boat. Each slip ring is made douole— that is to say, it is forged in two loops 
at right angles to one another. The smaller loop Is attached to the nearest 
block of The tackle, and the large loop is sometimes made heavier on one 
side, for the purpose of insuring the disconnection of the boat under certain 
circumstances. The sling consists of a wire rope, by which the two lower 
blocks of the falls are connected together, and two short chains, which may 
commonly be of the length of two feet, by whlchthe slip rings are atta6hed 
to their respective blocks. The length of the horizontal rope is less than 
the distance between the slip hooks fixed in the boat, so that when the slip 
rings are engaged in the slip hooks, and the boat is suspended, the chains 
each stretch out at an angle with the rope. The ends of rope are merely 
hooked to the blocks by hooks formed on the under side of the first link or 
shackle of chains, a loop being made at each end of rope around a thimble 
fitting loosely on hooks, so that.when the slip tings disconnect from the slip 
hooks, the rope will be detached from the blocks and fall Into the boat, 
thereby avoiding any chance of the rope dragging a man overboard. The 
slip hooks are pivoted in a shackle or link, and are free to Incline them- 
selves to the direction of the strain. The slip hook consists of a curved or 
hook shaped part, in which the slip ring engages, and an upright guard, over 
which the slip ring Is passed. The guard serves to render it Impossible for 
the slip ring to agaiu engage Itself with the hook, when once, by the slack- 
ening of the chains, it has become detached. Thus, immediately the boat 
Is faiily floated and the sling chains are released from its weight, they 
slacken and allow the slip rlDgsto fall, whereby the boat is instantaneously 
and automatically detached by the act of lo wering the boat Into the water. 



NEW BOOKS AND PUBLICATIONS. 



Coolet's Cyclopedia of Peactical Receipts, and Collat- 
eral Information in the Arts, Manufactures, Professions 
and Traits. Fifth Edition. Revised and partly rewrit- 
ten by Richard V. Tuson, F. C. S . Philadelphia : Lindsay 
& Ulakisfcon. ' 

This new edition of a well known work contains information, on all the 
subjects on which it treats, of the latest date, and describes the most recent 
improvements in all branches of dojaestic and commercial economy. 

Tables, for the Rapid and Exact Computation of the Number 
of Gallons contained in any Given Weight ot Oil, etc., 
arranged with Special Reference to the Wants of the' 
Petroleum Trade. By S. A. Lattimore, A.M., Professor 
of Chemistry in the University of Rochester, N. v . 

This book is a handy volume of comparative weights and measures of oils 
of all specific gravities. It will be found useful to the trade, as it is com- 
plete and trustworthy. 

Small Pox ; the Predisposing Conditions and their Prevent- 
ives, with a Scientific Exposition of Vaccination. By 
Dr. Carl Both. Boston : Alexander Moore. Boston and 
New York : Lee and Shepard. 
Dr. Both gives, in this book, a lucid and, no doubt, a correct explanation oi 
the condition of the body and blood which renders man especially accessible 
to the attacks of the terrible scourge, small pox ; but he attacks the system oi 
vaccination In its entirety, without attempting to explain away the fact tha 



the ravages of the'disease have been largely reduced wherever the practice 
of vaccination has been thoroughly enfo'roed by law. Many writers on this 
subject have shown that cleanliness, temperate living, and proper care of 
the health will, In theory, prevent the spread of the disease ; but we have to 
deal with society as it is, with dirt, squalor, Intemperance and neglect oi 
decency all around us ; and the efficacy and necessity of vaccination are 
demonstrated more and more forcibly every day. 

Evenings at Home : A Collection of Indoor Games. Mil- 
ton Bradley & Co., Springfield, Mass. 
Messrs. Milton Bradley & Co. are largely engaged in the manufacture of 
games for children, calculated to iorm pleasant and useful amusement dur- 
ing the long winter evenings. We notice that, in this collection, the excel- 
lent kindergartsn system of object teaching has been followed as a pilncl- 
ple, while the various playthings are admirably devised to combine both 
instruction and entertainment. Each game (and a large selection, through 
the courtesy of the manufacturers, has been laid before us) has some useful 
object. Thus, for children of two or three years of age, there are bits of 
gaily tinted paper, to weave into fanciful designs, thus impressing their 
minds with the first ideas of color and form. Then there are games which 
teach the names of numbers; others, more advanced, that require some 
arithmetical knowledge to perform the mental computation ; others, again, 
such as the " dissected locomotive," give a good general idea of the parts 
of machinery. Even literature is pressed into service, for a game of cards 
is published by which the Juveniles are rendered familiar with the promi- 
nent characters of Dickens' novels. History is taught in a somewhat simi- 
lar manner ; while even the alphabet Is presented in such an attractive form 
that the most perverse of youngsters would, of his own free will, take the 
first steps la the thorny path of learning. Nothing is published by the above 
firm that will offend the most fastidious. Every thing is either Innocently 
amusing or directly Instructive, while the sole aim is to provide healthy and 
profitable recreation. From our examination of the samples forwarded 
we can cordially recommend the games to the notice of our readers as 
excellent gifts for the little ones during the coming holidays. 

Underground Treasures : How and Where to Find Them. 
By James Orton, A.M., Professor of Natural History in 
Vassar College, N. Y. Worthington, Dustin & Co., Pub- 
lishers, Hartford, Conn. Price $ L.50. 
This is the title of a valuable little work on minerals, etc. , Dy Professor 
James Orton, of Vassar College. It is Intended as a guide for the most 
unscientific, enabling them to determine the nature of the majority of min- 
eral specimens themselves. By an artificial key, prepared by the author, 
the use of the plain language of common sense, and the omission of any 
thing and every thing which will not aid in distinguishing the various min- 
erals, the necessary knowledge has been condensed into a very small com- 
pass. With this little book in hand, any one may detect the useful minerals 
without trouble or expense. It will prove of great value to many, especi- 
ally in remote districts of our country, and lead to the development of the 
vast but now hidden mineral resources of the United States. It Is thoroughly 
scientific, without appearing so. It is not meant for the mineralogist, but 
for the artisan, the farmer, the laborer, the miner, and the like. It will 
be welcomed by the majority of our readers, being just what is needed 
to place in the hands of the people ; and its use, we think, will result in many 
discoveries. 
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Oneach Cavaat , $10 

On each Trade-Mark ..... = ,.. $25 

'Jn filing each application for a Patent, (seven teen years) $15 

On Issuing each onglnalPatent $20 

)n appeal to Examiners-ln-Chlef. $10 

Jn appeal to Commissioner ot Patents ...,.$20 

On application lor Kelssue .' $30 

On application for Extension of Patent $50 

On granting the Extension $50 

on filing a Disclaimer $10 

On an application lor Design (three and a half years)., $10 

On an application tor Design (seven years) $15 

On an application lor Design (fourteen years) $30 

Advertising frame, B. S. Moulton 182,314 

Animal matter, rendering and drying, Bruce and Stein 132,242 

Animal matter, manufacture of fertilizers from, Bruce and Stein 132,241 

Animal matter, rendering, drying, and deodorizing, J. J. Craven 132,756 

Bale tie, N. S. Walker 132,223 

Beams, machine for shearing the ends of, J. M. Cornell (reissue) 5,097 

Bed bottom frame, Whittlesey and Peters 132,226 

Bed spring attachment, A. Smith 132,328 

Bell, door, J. P. Connell .' 132,199 

Belt, pulley, L. R. Faught 132,805 

Blind, G. W. Day 132,142 

Blind slats, wiring, B. C. Davia 132,141 

Boiler and feed water apparatus, W. M. Fuller 132,274 

Book holder, Moritz and White 132,311 

Boring machine, O. F. Teed 132,187 

Bridge, H. Flad 132,271 

Bridge, S. P. Hastings 132,284 

Bridges, timber splice for, J. J. Hooker 132,287 

Bridges, wrought iron pier for, T. B. Mills ..;.... 132,307 

Bridle bit, G. W. Eddy 132,149 

Broiler.B. andS. N. Marshall .........:...". 182,16? 

Bromine, manufacture of , Lerner and Harpold 182/296 

Broom corn to strippers, feeding, S. C. Kenaga ';... 132,158 

Buggyrea:h, J. W. Reeder 132,320 

Canal boat, steam, E. Lynch 132,300 

Car coupling, P. Brown 132,238 

Car door, grain, Blssell and Miller 132,237 

Car spring, spiral, J. Murray 132,213 

Car brake, railway, A. Whittemore 132,225 

Card holder, W. H. Rynlnger 182,325 

Card press, cameo, J. R. Smith , 132,330 

Carpet fastening, G. Gregory 132,282 

Carpet matting or lining, P. Sweeny 132,333 

Carriage wheel hub, Brown and Aldrlch 132,241 

Carriage top Joint, Topliff and Ely 132,188 

Carriages, connecting springs to children's, J. H. Flagg 132,150 

Cartridge case, S. W. Wood 132,285 

Caster for tables, H. A. Hlestand •.'. 132,285 

Caster for tables, E. B. Manning 132,301 

Chain hook, J. Weed 132,224 

Chair, dentist's and barber's, F. J. Coates 132,255 

Chimney cap, adjustable, P. H. Carlin 1,32,219 

Cigar wrapper cutter, S. Scholfield 132,183 

Clasp, elastic band, J. C. Arms 132,230 

Clothes dryer, J. Caffrey 132,196 

Clothes wrlrger, J. H. Kooser 132,294 

Clothes, device to aid in ironing, C. S. Whipple 132,340 

Clutch, friction, F.G.Bates 132,234 

Cock, stop, H. C. Montgomery 132,808 

Coffee cleaner and polisher, J. H. Brookmire 132,136 

Cooking vessel or boiler, W. Y. Thomson 132,334 

Corn planter. Merry and Dunton 132,306 



Corn sheller.H. A. Adams 132,128 

Cotton gin rib, J. Roblson 132,217 

Cultivator, H. H. Gibson 132,217 

Cultivator, B. S. Cox 132,201 

Double tree, A. W.Green 132,281 

Dustpan, W. S. Potwln 132,176 

Dye vat, T. Sampson, (reissue) 5,103 

Elevator cup, J. H. Gibbons 132,276 

Engine, oscillating, H. Chavous 132,251 

Fan attachment, rocking chair, O. Brueck 132,245 

Feather renovator, W. T . Beauch amp 132,236 

Feed water heater and purifier, R. K. McMurray 132,170 

Fence post base, A. B. Drake 132,259 

Filtering under pressure, apparatus for, T. R. Sinclair, (reissue) 5,101 

Fire arm, breech loading, F. Von Martini 132,222 

Fish, putting up salt mackerel and similar, E. A. Pharo 132,316 

Flat iron holder and polisher, I. F. Brown 132,137 

Floor, fireproof , Johnson and Freeborn 132,292 

Flower pot, W. H. Pugh 132,178 

Folding bills, gage for, A. J. Marshall 132,166 

Food, preparing wheat and other cereals for, G. W. Waitt, (reissue) 5,105 

Fruit gatherer, W. H. Wakeman 132,190 

Furnace for heating metal, etc ., I. J . Conklin 132,139 

Gas works, etc. , treating ammonia liquor of, H. H. and C. J. Eames 132,264 

Gas from hydrocarbons, manufacture of, H. H. andC. J. Eames 132,265 

Gate and door spring, J. Bliss 132,133 

Glassware, manufacture of graduated, J. H. Hobbs 132,208 

Glassware, manufacture of stemmed, J. Gesterllng 132,216 

Glue into grooves, machine for putting, J. A. Danforth 132,557 

Grinding apparatus, A. Assman.... 132,231 

Gristmills, till taker for, H. W. McCauley.. ., 132,303 

Hammer, trip, J. Newberger 132,173 

Harness saddle, G. Marshall, (reissue) 5,101 

Harvester, bean, Hutchinson andLynd 132,210 

Heddle actuating mechanism, W. Gmlnder 132,279 

Heel trimming machine, G. W. Moore 132,309 

Hinge, W. C. Dodge 132,147 

Holder and gage, sliding, E, E. Kropf. 132,159 

Horse collar, M. Gordon 132,206 

Horse power, L. B. Morris 132,313 

Hook, snap.Burdlct and Guild 132,247 

Hydrocarbons for heating, etc., vaporizing, H. H. andC. J. Eames. 132,266 

Illuminating apparatus, G. Cuppers, (reissue) 5,098 

India rubber goods, manufacture of, J. W. Sutton 132,185 

Same ...same 132,186 

Inhaler, G. L. Chapin 132,197 

Insulators, formerforsegmentally screw threaded, S. Oakman 132,214, 132,215 

Iron structure, J. M. Duclos 132,260 

Jack, lifting, T. Vaughan 132,189 

Jack.wagon, A. S. Lovell 132,163 

Keyhole escutcheon, A. L. Crooker 182,202 

Key seat cutting machine, T. R. Bailey 132,239 

Knife polisher, H. J.Watties 132,839 

Knife andspoon polisher, L. J. Williams , 132,848 

Knife sharpener and glass cutter combined, S. C. Stokes 132,219 

Ladder step, J. P. McCandless '. 132,212 

Lamp, M. P. Hadley 132,288 

Lamps, carbureting gas, C. E. Ball 132,13s 

Lock, permutation, R. A. Lee — 132,161 

Lounge, Levy and Herschmann 132,162 

Lozenge cutting machines, paste for, W. E. Damant, (reissue) 5,099 

Lozenges, etc. , machine for cutting, W. E. Damant, (reissue) 5,100 

Mattress, C. Enscoe 132,268 

Mattress, spring, E. L. Bushnell 132,248 

Mattress, woven wire, J. W. C. Peters 132,175 

Medical compound, B. A. Gettings 132,275 

Medical compound, S. M. Barnes 132,233 

Medical compound, E. Fabra 132,204 

Mower, lawn, W. J. Lane 132,160 

Nipper, cutting, F. A. Adams 132,191 

Oilcan spout, J. Robinson 132,323 

Ordnance, breech-loading, N. Thompson 132,220 

Ore separator, J. F. Utsch 132,336 

Ores, furnace for treating, L. Stevens 182,331 

Oven, baker's, D. McKenzle 132,305 

Paint mill, R. J. McGrew 132,304 

Paper, carbonized, L. H. Rogers 132,324 

Paper bag machine, H. B. Morris 132,312 

Paper cuttingmachine, E. R. and T. W. Sheridan 132,827 

Pavements, building blocks, etc. .composition for, J. K. Griffln 132,153 

Pencil holder, T. Orton , 182,174 

Photographic plate holder, Channell and Bonzano 132,250 

Pianoforte action, B. E. Colley 132,198 

Pile sawing attaebment for boats, H. Vogler 132,387 

Pills, machine for cutting and shaping, J . Cooper 182,200 

Pipes, machine and moldfor drain, P. Mclntyre 132,169 

Pipes, mold for clay and cement, P. Mclntyre 132,168 

Plow.S. J. Leach 132,295 

Preserving tomatoes, F. G. Ford 132,272 

Press, J. E. Alford 132,289 

Press, steam, A. Baldwin 132,131 

Propeller, reversible hydraulic, R. G. Dunbar 132,268 

Propelling canal boats, J. Hough 132,288 

Puddling furnace, rotary, Richardson and Spencer 132,180 

Pump, steam , J. North 132,315 

Quilting and shawl frame, G. H. Prindle 132,177 

Railway, endless, J. Frye. 132,152 

Railway couplings, making links for, Kleinschmidt and Schneider.. 132,293 

Reapers and mowers, tongue for.D. Fasig 132,270 

Refrigerator, R. P.Dewey 132,144, 132,145 

Road roller, steam, T. Aveling 132,232 

Roof.S. B. Woolfolk 132,335 

Sadiron, M. F. Potts, (reissue) 5,102 

Safe, burglar proof, E . M. ;Hendilckson 132,156 

Sash balance, C. Diehl 132,146 

Sash pulley, wlndow.O. P. Briggs 132,135 

Sash molding, window, Wiegel and Lehnbeater 132,341 

Saw frame, W. Cotter 132,140 

Sawhandle, J. C. Dietrich 182,258 

Sawing machine, G. L. Rouse 132,181 

Scale, platform, W. W. Reynolds 132,821 

Scoop, grocer's, G. A. Bowers 132,134 

Sealing wax, etc., apparatus for molding, Smith and Stewart 132,329 

Sewing machine, R. H. St. John 132,882 

Sewing machine, E. Shaw 132,326 

Sewing machines, hemmer lor, S. Morey 132,172 

Sewing machines, tucker for, J. H. Bean 132,235 

Sewing machines, tuck creaser tor, P. Doran 132,148 

Sewing machines, treadle and stand for, G. L. Du Laney 132,261 

Show oasefor ribbons, etc., Gross and Ruth 132,807 

Shuttle binder, W. C. Macomber 138,164 

Shuttle box motion, B. H. Jenks 132,157 

Soldering machine, J. Hildreth 188,886 

Soldering tinned plates, W. G. Warden 138,338 

Spark arrester for locomotives, J. Radley 132,179 

Spectacle case, C . Buckley 132,246 

Stalk crusher, M. D. Check 132,252 

Staples, device for driving, J. Tomlinson 132,221 

Station Indicator, railroad, H. S. Ingersoll 132,290 

Steam boiler furnace, M. A. Foster 132,151 

Steam boiler furnace, F. A. Huntington 132,203 

Steam boiler furnace, H. W. Adams 132,129 

Steam engine, reciprocating, J. R. Elchenberger 182.267 

Steam engine, illustrating, J. B. Hyde 132,289 
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Steam engine, rotary, A. Philp 1S2.317 

Steam engines, gearing for valve movement for, W. S. Bacon 133,130 

Stench trap and other castings, cores for, C. Llghtbody, Jr 133,399 

Stove, cooking, Ruggles and Francis 132,182 

Stove, base burniDg, S. H. La Rue 132,211 

Stove lor smoke houses, L. N. Deardorff 132,143 

Stove and steam heater combined, cooking, E. Backus 132,129 

Stump extractor, Fowler and Smedley 132,213 

Sugar tray, T. W. Maples 132,165 

Switch, sell- acting, D. Rowe 132,218 

Table for swing bridges, Clarke ant Bonzano 132,254 

Tanning compound, W. Farris.... 132,269 

Temperature signal, electrical, W. Gillett 132,278 

Thrashing machine, W. W. Blngee 132,203 

Tire upsetting machine, A. Yount 132,346 

Tonguing and grooving knife, W. B. McClain 132,503 

Tool holder, A. Belchamber 132,240 

Toy gun, W. Mills 132,171 

Twisting and spooling machine, G. B. Hayes 132,155 

Type metal, G. and C. R. Scott 132,184 

Type, rubber, O. Churchill 132,253 

Vacuum pans, etc., condenser for, Durant and Griffith 132,263 

Valves, cage for globe, J. Wood ', 132,344 

Vehicles, wheels for, E. N, Morley 132,310 

Wall, hollow tile, Johnson and Freeborn 132,291 

Washing compound, R. Guenther , 132,154 

Washing machine, W. W. Grant 132,280 

Washing machine, J. Robinson 132,322 

Water closet, J. W. Chamberlain 132,138 

Water wheel, A. C. Lesner 132,298 

Weather boarding, L. Postlewait ; 182,318 

Whip socket, Thornton andLatta 132,335 

Windmill, I. Lehmer 132,297 

Wrinrers, preparing wood for the bearings in clothes, J. Brinkerhoff 132,194 

Wringing machine, J. Brinkerhoff 132,195 

WriDging machine, E. G. W. Bartiett 132,193 

Wringing machine, A. P. Young 132 228 



APPLICATIONS FOE EXTENSIONS. 
Applications have been duly filed, and are now pending, tor the extension 
of the following Letters Patent. Hearings upon the respective applications 
are appointed for the days hereinafter mentioned : 

22,635.— Tool Holdsb.— W. W. Draper. January 2, 1873. 

22,681.— Cookibq Stove — P. P.Stewart. January 2,1873. 

22,723. -tLantssn.—C. Gereten. January 8, 1878. 

22,742.— Bid Bottom.— B. F. S. Monroe. January 8, 1873. 

22,758.— Bbeeoh Loading Fibe Aemb. — C. Sharps. January 8, 1878. 

22,812.— Rolling Horseshoe Ieon.— W. W. Lewis. January 15, 1878. 

22,838.— Sewing Machine.— W. W. Wade. January 15, 1873. 



EXTENSIONS GRANTED. 

1, 829.— Photographic Shield.— E. Gordon. 
21,879.— Self Mousing) Hook.— J. R. Henshaw. 



6,201. 

,202. 
6,203. 
6,204. 
6,205. 
6,206. 
6,207.- 
6,208.- 
6,209.- 



DESIGNS PATENTED. 
—Watch Case.— C. K. Colby, New York city. 
—Stove Platform or Support.— W. M. Conger, Newark, N. 
—Tot Boat.— J. M. Dodge, Newark, N. J. 
—Stair Rod.— W. T. Mersereau, Orange, N. J. 
—Handles of Spoons, etc.— E. C. Moore, Tonkers, N. T. 
-Sugar Tongs. — G. Pashley, E. Davies, New York city. 
-Group of Statuary.— J. Rogers, New Torkeity. 
-Jars for Fish, etc.— J. R. Thompson, New York city. 
-Lady's Hood.— C. E. White, Baltimore, Md. 



TRADE MARKS REGISTERED. 

1,028.— Bitters.— C. Frank & Co., Cincinsatl, O. 
1,029.— Corsets.— T. F. Hamilton, New Haven, Conn. 
1,030.— Shell Goods.— S. F. Knight, Providence, R. I. 
1,031.— Ryb Whisky.— W. T.Pitt, C. McCann, Baltimore, Md. 
1,032.— Medicines.— William R. Rend, Brooklyn, N. Y. 
1,088.— Boots and Shoes.— P. Ware, Jr., Boston, Mass. 



Practical H its lo Inventors. 

"VTUNN & CO., Publishers of the Scientific American 

have devoted the past twenty-five years to the procuring of Letters 
Patent In this andforelgn countries. More than 50,000 inventors have avail- 
ed themselves of their services in procuring patents, and many millions of 
dollars have accrued to the patentees whose specifications and claims they 
have prepared. No discrimination against foreigners ; subjects of all coun- 
tries obtain patents on the same terms as citizens. 

How can I Obtain a Patent ? 

is the closing inquiry in nearly every letter, describing some invention 
which comes to this office. A positive answer can only be had by presenting 
a complete application for a patent to the Commissioner of Patents. An 
application consists of a Model, Drawings,Petition, Oath, and full Specifica- 
tion. Various official rules and formalities must also be observed. The 
efforts of the inventor to do all this business himself are generally without 
success. After great perplexity and delay, he is usually glad to seek the aid 
af persons experienced in patent business, and have all the work done over 
again. The best plan is to solicit proper advice at the beginning. If the 
parties consulted are honorable men, the inventor may safely confide his 
£eas to them ; they will advise whether the improvement is probably pat- 
intable, and will give him all the directions needful to protect bis rights. 

How Can I Best Secure My Invention? 

This is an inquiry which one inventor naturally asks another, who has had 
some experience in obtaining patents. His answer generally is as follows, 
and correct :■ 

Construct a neat model, not over a foot in any dimension— smaller if pos- 
sible— and send by express, prepaid, addressed to Munn & Co. , 37 Park Row, 
New York, together wlih a description of its operation and merits. On re- 
ceipt thereof, they will examine the invention carefully, and advise you as 
to its patentability, free of charge. Or, if you have not time, or the means 
at hand, to construct a model, make as good a pen and Ink sketch of the 
Improvement as possible and send by mail. An answer as to the prospect 
oi a patent will be received, usually by return of mail. It Is sometimes 
best to have a search made at the Patent Office; such a measure often saves 
the cost of an application for a patent. 

Preliminary Examination. 

In order to have such search, make out a written description of the inven- 
tion, in your own words, and a pencil, or pen and ink, sketch. Send these, 
with the fee of $5, by mail, addressed to Munn & Co., 37 Park Row, and in 
due time you will receive an acknowledgment thereof, followed by a writ- 
ten report in regard to the patentability of your Improvement. This special 
search is made with great care, among the models and patents at Washing- 
ton, to ascertain whether the improvement presented is patentable. 

To make an Application for a Patent* 

The applicant for a patent should furnish a model of his invention if sus- 
ceptible of one, although sometimes it may be dispensed with ; or, if the in- 
vention be a chemical production, he must furnish samples of the Ingredi- 
ents of which his composition consists. These should be secure ly packed, 
the inventor's name marked on them, and sent by express, prepaid. Small 
models, from a distance, can often be sent- cheaper by mail. The safest 
way to remit money is by a draft, or postal order, on New York, payable to 
the order of Munn & Co. Persons who live in remote partB of the country 
can usually purchase drafts from their merchants or their New York cor- 
respondents. 

Caveats, 

Persons desiring to file a caveat canhavethe papers prepared in the short- 
est time, by sending a sketch and description of the Invention. The Govern- 
ment fee for a caveat is $10. A pamphlet of advice regarding applications 
for patents and caveats is furnished gratis, on application by mall. Address 
Munn & Co., 37 Park Row, New York. 

Reissues. 

A reissue is grautedto the original patentee, his heirs, or the assignees of 
the entire interest, when, by reason of an insufficient or defective specifica- 
tion, the original patent is invalid, provided the error has arlsenfrom inad- 
vertence, accident, or mistake without any fraudulent or deceptive lnten- 
lon. 



A patentee may, at his option, have in his reissue a separate patent lor 
each distinct part of the invention comprehended in his original application 
by paying the required fee in each case, and complying with the other re- 
quirements of the law, as in original applications. Address Munn & Co., 
37 Park Row, for full particulars. 

Rejected Cases. 

Rejected cases, or defective papers, remodeled for parties who have made 
applications for themselves, or through other agents. Terms moderate. 
Address Munn & Co., Btating particulars. 

Trademark s. 

Any person or firm domiciled in the United States, or any firm or corpora- 
tionresidinginanyforelgncountry where similar privileges are extended 
to citizens of the United States, may register their designs and obtain pro- 
tection. This Is very important to manufacturers in this country, and equal- 
ly so to foreigners. For full particulars address Munn & Co. ,37 Park Row, 
New York. 

Design Patents. 

Foreign designers and m anuf acturers, who send goods to this country, may 
secure patents here upon their new patterns, and thus prevent others from 
fabricating or selling the same goods in this market. 

A patent for a design may be granted to any person, whether citizen or 
alien, for any new and original design for a manufacture, bust, statue, alto 
relievo, or Das relief; any new and original design for the printing of wool- 
en,silk, cotton, or other fabrics; any new and original Impression, orna- 
ment, pattern, print, or picture, to be printed, painted, cast, or otherwise 
placed on or worked into any article of manufacture. 

Design patents are equally as important to citizens as to foreigners. For 
full particulars send for pamphlet to Munn & Co., 37 Park Row, New York. 

Canadian Patents. 

On the lBt of September, 1373, the new patent law of Canada went Into 
force, and patents are now- granted to citizens of the United States on the 
same favorable terms as to citizens of the Dominion. 

In order to apply f)r a patent In Canada, the applicant must furnish a 
model, specification and duplicate drawings, substantially the same as in 
applying tor an American patent. 

The patent may be taken out either for five years (government fee $20), or 
for ten years (government fee $40) or for fifteen years (government fee $60). 
The five and ten year patents may be extended to the term of fifteen years. 
The formalities for extension are simple and not expensive. 

American Inventions, even if already patented in thlscountry, can be pat- 
ented in Canada provided the American patent Is not more than one year 
old. 

All persons who desire to take out patents in Canada are requested to com- 
municate with Munn & Co., 37 Park Row, N. Y. , who will give prompt at- 
tention to the business and furnish full Instruction. 

European Patents. 

Munn & Co. have solicited a larger number of European Patents than 
any other agency. They have agents located at London, Paris, Brussels, 
Berlin, and other chief cltieB. A pamphlet, pertaining to foreign patents 
and the cost of procuring patents in all countries, sent free. 

Munn & Co. will be happy to see inventorB in person, at their office, or to> 
adviBe them by letter. In all caseB, they may expect an honest opinion. For 
such consultations, opinions and advice, no charge is made. "Write plain 
do not uBe pencil, nor pale ink; be brief. 

All business committed to our care, and all consultations, are kept secre t 
and strictly confidential. 

In all matters pertaining to patents, sueh as conducting interferences' 
procuring extensions, drawing assignments, examinations into the validity 
of patents, etc. , special care and attention is given. For Information, and' 
for pamphlets of instruction and advice, 

Address 

MtNN & CO., 

PUBLISHERS SCIENTIFIC AMERICAN, 

37 Park Row, New fork* 

OFFICE IN WASHINGTON-Comer F and 7th streets, opposite 

Patent Office. 
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KATES OF ADVERTISING. 
, Back Paare ------ 91*00 a line, 

Inside Paare ------ 75 cents a lint 

or each insertion. 

Engravings may head advertisements at the same rate per 
ine, by measurement, as the letter-press, 
he value of the Scientific AmekioanJok as advertising 
medium cannot be over-estimated. Itscirculation is ten 
times greater than that of any similar journal now pub- 
lished. It goes into all the States and Territories, and is 
read in all the principal libraries and reading-rooms of 
the world. We invite the attention of those who wish to 
make their business known to the annexed rates A busi- 
ness man wants something more than to see his adver- 
tisement in a printed newspaper. He wants circulation. 
Jf it is worth 25 cents per line to advertise in a paper of 
three thousand circulation, it is worth 2. 50 per line to 
advertise in one of thirty thousand. 
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TO MANUFACTURERS. 




The Patent Right of McLaren's Combination Wrench is 
for Sale. The Sub3cnber would like to arrange with par- 
ties to manufacture them on royalty or for mm. 

JAMES MCLAREN, Albany, N Y. 



STEAM ENGINES. 

D. FRISBIE & CO., 

SUCCESSORS TO H. B. 8IGELOW & CO., 
Grkpevine Point, New Haven, Conn* 

Mamifa rare. STATIONARY, HOISTING and PORTA- 
BLE ENGINES. We have at all times Engines on hand 
and in course of construction, and Invite attention to our 
work. AlBo. Shafting and Pulleys and Special Machinery 
contracted for and built on the most reasonable terms. 



An Important Work for Manufacturers, 
Chemists and Students. 

A HAND-BOOK 





Patentees 

Will find our agency well adapted for the disposal of 
their rights. We keep no patent "MuBeum,'* but make 
sales in a practical, business-like manner. Consultation 
tree* E. E. ROBERTS & CO , Consulting Engineers, 
15 Wall St., New York. 

CI INCINNATI BRASS WORKS-EngineerV 
7 and Steam- fitters* Brass Work " 



for Catalogue. 



_ Best qu«Hty. Send 
F. LUNKENHEIMER, Prop. 



LARGE IRON PLANER FOR SALE.— 
One second hand planer, nearly new, p'aneB 16 feet 
long by 4j< feet wide and i% feet high. Will be sold 
cheap. H. B. BIGKLOW & CO., 

New Baven, Conn. 



Whether you wish to Buy or Sell 

[ENGINE, BOILERS, PUMPS, 

Consult E. E. ROBERTS, Engineer and Contractor, 
15 Wall St., New York. State power required, and de- 
scriptive price list will be sent of machinery guaranteed 
as represented and for sale at half cost. Printed sched- 
ules for sellers to fill up. 



PATENTS. 



only mode of disposing of. 

See Patent Right Gazette. 
Address Capt. Henry Geenee, Pres. U.S. Patent Right 
Association, 94 Chambers St., P. O. Box 4544, New York. 



By RUDOLF WAGNER, Ph. D„ 

PBOFEB80E OF CHEMICAL TECHNOLOGY AT THE UNIVER- 
SITY OF WUETZBURG. 

Translated and edited, from the eighth German edition, 
with extensive Additions, by William Crookes, 
F. R. S. With 336 Illustrations. lvol.,8vo. Cloth. 
761 pages. Price, $5 00. 

D. APPLETON & CO., 

Publishers, 

549 & 551 BROADWAY, N. Y. 
The above, when not to be had in Bookstores, sent 
post-paid by mail to any part of the United States, on re . 
ceipt of the price. 



NATURAL HISTORY OF THE STATE 
of New York t 33 vols, large quarto and Map, com- 
plete and In perfect order. Price $5 per vol. Address 
GB6. J. GARDNER, Syracuse, N. Y. 



Grant's Bolt Cutter & Drill Comuinefl 

LENGTH, 42 IN.- WEIGH T, 140 LBS. 

Cuts bolts of 
any length b> 
hand or pow- 
er five timpp 
asf ast.and far 
„ better than a 
sdie plate. The 
r fc.ma.iest shop 
cannot afford 
to be without 

It. Used hv the Third Avenue car shop and Brooklyn 
Bridge. See Circulars. WILEY & RUSSELL, Makers, 
Greenfield, Mass. 




K t J If raise a club for WHAT NEXT',', the great ju've- 
^^ ^^ ^ aile Magazine. 30 cents a year. A splendid 
$1.00 Chromo free. Send 3 cent stamp forspeciraen. Say where 
you saw this. John E. Alden, Pubmshkk, Chicago, Ills. 



Foot Lathes & Power Lathes, 

With and without Back .Gears. Also, 
SPECIAL MACHINERY. 

MURRAY BACON, 633 Commerce St. , Philadelphia Pa. 



Agents, Read This! 

We will pay AgentB a Salary of $30 per week and ex- 
penses to sell our new ann wonuenul Inventions. Ad- 
dress M. V. WAGNER & CO., Marshall, Mich. 



International 'ScWfic Series. 

FORMS OF WATER, 

In Clouds, Bain, Rivers, lee, and Glaciers. 

BY 

Prop. John Tyndall, LL. D., F. R. S. 

1 vol., l2mo. Cloth. Pric?,$1.50. 

Thin is the first issue of the "I- ternational Scientific 
Series," announced several months ago in the following 
terms: 

PROSPECTUS. 

D. Apfleton & Co. have the pleasure of announcing 
that they hare made arrangements for publishing, and 
will shortly commence the issue of, a Series of Popular 
Monographs, or small works, under the above title, which 
will e nbody the results of recent inquiry in the most 
Interesting departments of advancing science. 

D. APPLETON & CO., 
Publishers, 
549 & 551 broadway, is. y. 

Sent free by mall to any address In the United States 
on receipt of the price. 



THE 



Popular Science Monthly , 

CONDUCTED BY 

E. L. Y O UMANS. 

The Popular Science Monthly 1b published in a 
large octavo, handsomely printed on clear type. Terms, 
Five Dollars per annum ; or, Fifty Cents per eopy. 

CLUB TERMS. 

Any person remitting Twenty Dollars for four yearly 
BubBcriptionB, will receive an extra copy gratlB, or five 
yearly subscriptions for $20,00. 

The Popular Science Monthly and Appletons' 
Journal, for $20.00. 

D. APPLETON & CO., Publishers, 

549 & 551 BROADWAY, N. Y. 



SELF PRIMING 

"CINCINNATI STAR PUMP" 

For Driven WellB. JOHNH.McGOWAN& CO.,Cinn.,0. 



Write to or call on 

that no one but 
and be assured by 



BUCK 



who makes a machine 
has a right to make ; 
that it is the only one 



that will mortise or bore Blind Stiles for fixed or rolling 
Slats in all kinds of wood, regardless of knots, in both 
stiles at once, at the rate of 50 mortises per minute ; dis- 
carding chisels and substituting cutters that leaves the 
mortlseclearof chips. Martin Buck, Ag't Lebanpn.N.H. 



ITTANTED — To engage a party having fa 

VY duties to maDufacturn a Piston Packing. For* 
particulars, address W. F. WILLIAMS, Schenley, Arm- 
strong Co. .Pa. 

1823. JUBILEE! 1873. 

OF THE 

New York Observer. 

The Best Religious and Secular Family Newspaper, 
i a Year with the Jubilee Year Book. 
SIDNEY E. MORSE <£ CO., 
3? Park Row, New York. 

SEND FOR A SAMPLE COPY. 



50 



WANTED 

MACHINISTS used to first class work. 
Steady, reliable men can fine good pay and steady 
at Pas'a'c. 17. J. Address NEW YORK STEAM 



work at 

ENGINE COMPANY, Passal 



, N J. 



WANTED— Partner with $15,000 Capital 
to increase the manufacturing facilities of Kem- 
mer patent Improved Oil frescoing. To » m»n vt Busi- 
ness, this is a rare chance. Add- esa CHARLES T. KEM- 
MER, Passaic Ayenue, East Newark, N. J. 

ICE MACHINE —Capital Wanted— Work- 
ing mndel in on-ration. References required and 
given. AddreSB 'INVENTOR,' Box 136,Offlce N. Y. Times. 




Universal Wood Worker, 

Horizontal and Upright Boring Machines. 

K^~ Superior to auy in use. 
McBETH, BENTEL & MARGEDANT, Hamilton, Ohio.. 



NEW INVENTION.— An excellent tool for 
carpenters has been invented and patented. The' 
Inventor, not having the requisite meauB to manufacture 
it himself, desires to d'spose of a portion or the whole i f 
his pattnt. Address ERNST KROPF.Box 457, Joliet.Ill. 



WILDER'S GALVANIC BATTERY 

gives double the power of any other of similar size* 
constant Increase of current, no offensive. 
Odor and cleans Itself. Send for Catalogue. 

CLEVELAND M'P'C CO. ' 

' CL£V£LAHDi OHIO. 



QUART UAWTi 150 words per minute in 4, 
OliUlll. ilAlMJ. weeks. Send stamp for cir- 
cular. J. A. GRAY, P. O. Box 4,847, New York. 



Boys' Home School, 

Combining the "best facilities for a complete education 
with the advantages ot a Christian home. Ret. E. B. 
EMERSON. Principal, Stratford, Conn. 



12 Samples sent by mail for 50 cts., that retail quick for 
$10. R. L. "WOLCOTT, 181 Chatham Square,;New Toik. 
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BAIRD'S 




FOE PRACTICAL MM. 

My new, revised and enlarged Catalogue of PRA.CTI- 
CAL AND SCIENTIFIC BOOKS complete to Sept. 15, 
1872,96 pages, 8vo., will be sent, free of poBtage, to any 
one who will favor me with his address. 

HENRY CARET BAIRD, 

Industrial Publisher, 408 Walnut Street, 
Philadelphia. 




RISDON'S IMPROVED 

Wine Water Wteel 

Is Cheap, simple, strong and durable: 
upon a test has yielded over 84 per 
cent at full gate, and over 86 per cent 
at seven- eighths gate. 
Send for circular to 

T. H. RISDON & CO., 

Mount Holly, New Jersey. 



STEEL CASTINGS 

TO PATTERN; tensile strength equal to 
wrought Iron ; will rivet over, bend, or case harden. 
Heavy work at low prices. PHILIP S. JUSTICE. 

W North 5 St.. Phila. : 42 Cliff St., New York. 



&/TAWS & Girder r. 



EICHARDSON, MERIAM & CO. 
Manufacturers of the latest improvedPatent Dan 
no and Woodworth Planing Machines, Matching, Sasb 
and molding, Tenoning, Mortising, Boring, Shaping, Ver- 
tical, and Circular Re-sawing Machines, Saw Mills , Sav. 
Arbors, Scrol. 8aws,Railw»y, Cut-off, and Rip-saw Ma- 
chines, Spoke and Wood Turning Lathes, and varloui * 
other kinds of "Wood-working Machinery. Catalogue! 
and price lists sent on application. Manufactory, Wor 
cester.Mass. Warehouse, 107 Libertyst. NewTork. M 1 



SHINGLE AND BARREL MACHINERT.- 
Improved Law's Patent Shingle and Heading Ma- 
chine, simplest and best in use. Also, Shingle Heading 
and Stave Jointer s, stave Equalizers, Heading Planers 
Turners, etc. Address TREVOR & Co., Lockport, N.T. 



THE 

MODERN PRACTICE 

OP 

American Machinists 
and Engineers. 



Including the Construction, Application, and Use of 
Drills, Lathe Tools, Cutters for Boring Cylinders, and 
Hollow work Generally, with the most Economical 
Speed for the same; the Results verified by Actual Prac- 
tice at the Lathe, the Vice, and on the Floor. Together 
with Workshop Management, Economy of Manufacture, 
the Steam- Engine, Boilers, Gears, Belting, etc., etc. By 
Egbert H.Watson, late ofthe;"3cientiflc American." Il- 
lustrated by eighty-six engravings. In one volume 
12m o. $2.50. 



CONTEXTS, 

PartT.— Chapter I. The Drill and Its OffiCR. II. The 
Dnlland Us Office— continued. III. The Drill and its 
Office— continued. 

Part II.— Lathe Work. IV. Sneed of Cutting Tools. 
V. Chucking Work in Lathes. VI. Boring Tools. VII. 
Boring Toots— continued ; Abuses of Chucks. VIII. Bor- 
ing Steel Cylinders and Hollsw Work; Experiments with 
Tools needed* Conservatism ameng Mechanics. IX. 
Turning Tools. X. Turning Tools— continued . XI. 
Turning Tools— continued. XII. Turning Tools— con- 
tinued. XIII. Turning Tools— continued. 

Part III.— Miscellaneous Tools and Processes. XIV. 
Learn to Forge your own Tools; Manual Dexterity ; 
Spare the Centers. XV. Rough Forgings. XVI. How 
to uBe Callipers. XVII. A Handy Tool; Simmers. 
XVIIL Keying Wheels and Shafts. XIX. Taps and 
their Construction: Tapping Holes; Abuse of Files. 
XX. Defective Iron Castings; "Burning" IronCast- 
ines; How to shrink Collars on a Shaft. XXI. Are 
Scraped Surfaces Indispensable? Oil Cups; Drilling 
and Turning Glass. XXII. Manipulation 01 Metals. 

Part IV.— Steam and the Steam-Eneine. XXIII. The 
Science of Steam Engineering. XXIV. Piston Speed 
of Steam- Engines. How to set a Slide Valve; To And 
the Length of the Sod: An improperly set Valve; Lead; 
The Lead Indicator. XXVI. Detect in Steam -Engines. 

XXVII. The Slide Vaive; Balanced Slide Valves. 

XXVIII. Connection of Slide Valves; The Pressure on 
a Slide Valvp. XXIX. Condensation oi Steam in long 
Pipes. XXX. Packing Steam Piston. XXXI. Pistons 
without Packing. XXXII. Bearing Surfaces. XXXIII. 
Lubricating the Steam-Engine. XXXIV. Derangement 
of Sceam-Engines. XXXV. Cold Weather a ni* Steam- 
Engines: Oil entering a Steam Cylinder against Press- 
ure XXXVI. ExDloaion of Steam Boilers; Boiler Ex- 
plosions; Is your Boiler safe? Faulty Construction of 
Steam Boilers; Troubles Incident to Steam Boilers; 
Starting Fires under Boilers; Steam Boilers and Elec- 
tricity; Field for Improvement in Steam Boilers. 
XXXVH. Location of Steam Gauges and Indicators; 
The Laws of Expansion. 

Part V.— Gears. Belting, and Miscellaneous Practical 
Information. XXXVIII. Eelating to Gears. XXXIX. 
Leather Bands; Belting. XL. Cone Pulleys forgiven 
Velocities; Formulas for Cutting Screw Threads. XLI. 
How to lay*up an Eight Strand Gasket; To Turn an 
Elbow ; Fly-wheels for Long Shafting, Velocity of Me- 
chanism. XLII. Various useful Items. 



A MANUAL OF THE HAND LATHE: 
Comprising Concise Directions for working Metals of 
all kinds, Ivory, Bone and Precious Woods; Dyeing, 
Coloring, and French Polishing; Inlaying by Veneers, 
and various methods practised to produce Elaborate 
work with Dispatch, and at Small Expense. By Egbert 
P. Watson, Illustrated by tSeventy- eight Engr«v 
inara. $1.50 

THE PRINCIPLES OF MECHANISM AND 
MACHINERY OF TRANSMISSION : 

Comprising the Principles of Mechanism, Wheels, and 
Pulleys, Strength and Proportions of Shafts, Coupling of 
Shafts, and Engaging and Disengaging Gear. By Wil- 
liam Falrbairn, Esq., C. E., LL. D., F. R. S., F. G. S. 
Beautifully Illustrated by over 150 wood cuts. In one 
volume 12mo. $2.50 

j^" The above, or any of my books, sent by mail, free 
of postage, at the publication prices. 

iy My new and revised Cata ogue of PRACTICAL 
AND SCIENTIFIC BOOKS-96 pages, 8vo.-sent free to 
any one who will furnish his address. 

HENRY CARET BAIRD, 
Industrial Publisher, 406 Walnut St., 
Philadelphia. 



THE Union Iron Mills, Pittsburgh, Pa. Tb€ 
attention of Engineers and Architects Is called tc 
our improved Wrought-iron Beams- and Girders (patent- 
ed), In which the compound welds between the stem ant 
fianges, which have proved so obteetionable in the olc 
mode of manufacturing, are entirely avoided, wearepre- 
pared to furnish all sizes at terms as favorable as can b( 
obtained elsewhere. For descriptive lithograph addresr 
Carnegie, Kloman& Co. Union Iron Mills Pittsburgh, Pa. 



EM. MAYO'S BOLT CUTTER— Patented 
• In 1867— Revised and improved in 1871 and 1872. 
Send for Illustrated Circular, Cincinnati, Ohio. 



FOOT LATHES.— T. Shanks, Baltimore, Md. 



MACHINERY 



NEW and 3d-HAN».-- 

Send forClroular. Chas.PLACI 
1 1 & CO. . 60 VeBey Bt. . New York. 



Give the American Builder a trial and 
yon villi find it pays to take it. Sent on 
trial fuur months for on« dollar. 

CHAS. D. LAKEY. Publisher, 

23 Murray St., New Fork. 



INVENTORS' NATIONAL UNION, 

178 BROADWAY, NEW YORK. 
Patents sold on Commission. Send tor circular. 



w 



OOD AND IRON Working Machinery. 

Gage Lathep.Cabinet Makers' Machinery .Shaping 
Machines, Band Saws, Shingle and Stave Machinery 
Band Saws, Cable and Sheaves for transmitting power 
Engine Lathes, Upright Dri'lB, Key Seat Machines, etc. 
llus. Cat!, free. T. R. BAILEY & VAIL, Lockport.N.T. 



6ESAT REDUCTION IN PRICKS 

OF LE COUNT'S PATENT HOLLOW 
LATHE DOGS, and his Machinist Clamps of both 
Iron and Steel. 
1 set of 8 dogs, from % to 2 Inch, $6 '50. 




His expanding Mandril is a first class tool, which has 
longbeen needed by every Machinist. 
Send lor latest circular. 

C. W. LE COUNT, South Norwalk, Conn. 



WHAIiEN TURBINE. No risks to purchaser. 
Pamphlet sent free. Sjuih Whales, Ballston Spa, N.T. 



KIVERVIEW Military Academy, Pough- 
keepsie, N. Y. A thorough-going school for boys. 




The Latest and BeBt improved 
fastening for Pulleys, Gear 
Wheels, &c. to Shaiting. No 
Keys or Set Screwsused. Orders 
" Shafting & Pulleys solicited. 



Andrew's Patents. 

Noiseless, Friction Urooved, or Geared Hoist- 

era, suited to every want, 
safety Store Elevators. Prevent Accident, U 

Kope* Belt, and EnKine break. 
smoke-Burnlnir safety Jtollers. _ 

Oscillating Engines, lionble and Binds, 1-3 to 

XOO-llorse power. 
Centrifugal Pumps, 100 to 100,000 Galium 

Ser minute, Best Pumps In the World, paw 
lud, sand, Gravel, Coal, Grain, etc., with- 
out injury. 
All LlEht, Simple, Durable, and Economical. 

Bond for Ctroulars. „_ ,„„ „ 

WM. D. AKDHEWS & BRO. , 

414 Water sweet. Hew Yortu 



Catalogues sent 
free on applica- 
tion. 
REINSH&GEN & BTJCKMAN, 
87 Kast Eight Street, 
Cincinnati, Ohio 




Reynolds' 

TOEBINB WATEB WHEELS. 

The Oldest and Newest. AllotherB, 
only Imitations of each other in 
their strife after complications to 
confuse the public. Wedonothoast 
but quletlyexcel them all in staunch, 
rellaole, economical power. Beau- 
tiful pamphlet free. Gao. TALLCOT, 
96 Liberty st. , New Fork. 
Gearing, Shafting. 



But Barber's Bit Brace. 



STEPTOE, MCFARLAN & CO., 

Manufacturers of the most improved Patent Daniels, 
Woodworth & Farrar Planers. Sash and Moulding, Ten- 
oning and Mortising Machines, Wood-turning Lathes, 
and every variety of Wood-working Machinery. Cuts 
and prices sent on application. Warehouse and Manu- 
factory, No. 211 to 320 West Second Street, Cincinnati, O. 



You ask WHY we can sell First 
Class 7 Octave Pianos for $290? 
We answer — It costs less .than $300 
Ito make any $600' Piano sold 
through Agents, all of whom make 
100 per ct, profit. We have 
'no Agents, but ship direct to fami- 
lies at Factory price, and warrant 
v , T 5 Years. Send for illustrated cir- 
cular, in which we refer to over 500 Bankers, Merchants, 
&c. (some of whom you may know), using our Pianos, 
in 44 States and Territories. Please state where you saw 
this notice. 

U. S. Piano Co., 865 Broadway) N. Y. 




rpO USERS OF STEAM POWER.— Circu- 

X lar Slide Valve, for Slide Valve Engines. The fol- 
lowing explains itself: 

Office Cook & Co 's Shingle Mills,) 

BUHLINGTOM, IOWA, Oct 8, 1872. J 

Your improvement on our Engine, gives complete sat- 
isiaclon. Our Engineer estimates the gain in power at 
one third, using but one third the water, and saving very 
largely in fuel Such suleud'd results, so cbe«p y ob- 
tained, are worth millions yearly to ihe country, and 
ou^ht to be generaliv known. You can rff*r donbteiB 
to us. Gratefully, W. E. COOK & CO. 

Agents wanted everywhere. 

J. F. TALLANT, Burlington, Iowa. 
HAsKINB MACalNE CO , Fitciiuurg, Mass. 



NEW PATTERNS. 

MACHINISTS" TOOLS— all sizes— at low prices. 
B. & R. J. GOULD, 87 to 118 N. J. E. K. Ave. , 
Newark. N. J. 



To Electro-Platers. 

BATTERIES, CHEMICALS, AND MATE- 
RIALS, in sets or single, with books of instruction, 
manufactured and sold by THOMAS HALL, Manufactur- 
ing Electrician, 19 Bromneld street, Boston, Mass. Illus- 
trated catalogue sent free on application.. 



PORTABLE STEAM ENGINES, COMBIN 
tag the maximum ot efficiency, durability and econ- 
omy, with the minimum of weight and price. They are 
widely and favorably known, more than 900 being lr 
use. All warranted satisfactory or no sale. Descriptive 
circulars sent on application. Address 

J. C. HOADLKT ft CO. . Lawrence. Mass. 
Liberty st. wow v^,.* 



PATENT STEAM CYLINDER PACKING. 
The best in use. Manufaciured by J. M. SAYLES 
& CO., P<ovidence, R. I. Send iorciicular. 



mVMI SAFETY HOISTING 

TIS Machinery. 

OTIS, BROS. & CO. 

in. S48 BROADWAY. NRW YORK. 



RING SPINNING 

IMPROVED SPINDLES-9,000 revolutions per minute. 
Bobbin driven positive. BRIDESBURG MANUFAC- 
TURING COMPANi, Philadelphia, Pa. 



W. W. TUPPER. & CO. Pat. Furnace Grates 






Make steam easier, with less fuel ; do not warp ; are less 
weight, more durable, cheaper, and superior every way, 
than other grates. Send orders, and for circulars, 

W. W. TUPPER & CO., 806 West St. .New York. 





MOLDING, MORTISING, 

TENONING ft SHAPING 

MACHINES; 

BAND SAWS, 

SCROLL SAWS 

Planing ft Matching 

MACHINES, &c, 

For Railboad, Cab, and Aobi- 

CTJXTTJBAL SHOPS, &C. , &C. 

fW Superior to any In use. 

J. A. FAY & CO., 

Ciuototjati, Ohio. 



WOODBURY'S PATENT 

Planing and Matching 

and Molding Machlnes.Gray A Wood's Planera,Self-olllng 
taw Arbors, and other wood working machinery. 

" • "" J 91 Liberty street, N.Y.; 

] 61 Sudbury street, Bostor. 



S. A. W00BS, 
send for Circular!. 



FOR LOCOMOTIVE and Stationary Engine 
Slide Valve Seat Planers, Long's Patent, and the 
best Hand Planer in use, address 

H. C PEASE & CO., Worcester, Mass. 



EDWARD a. HOSKIN, 

Consulting and Analytical Chemist, 

Lowell, mass. 

Chemistry as applied to the Arts, Manufactures and 
Medicine. 



PUMP ING MACHINE RY 

INDEPENDENT 

BOim FEEDER. 

Works Hot and Col d Water, <->_ 
LARGE AND SPLENDID 

Illustrated Catalogue, 

Sent Free on Application, 

CielHell Maul Compy, 




118, 1.20 <£- 122 East Second St., 
CINCINNATI, O, 



d 



Machinery, 

Wood and Iron Working ol every kind. Leather and 
Rubber Belting, Emery Wheels. Babbitt Metal, &c. 
GEO. PLACE & CO., 121 Chambers & 103ReadeSts.N.Y. 



Machinists' Tools. 

The largest and most complete assortment in this coun- 
try, manufactured by 

NEW TORE. STEAM ENGINE COMPANY, 

121 Chambers & 103 Reade Streets. New Yoik. 



Cold Rolled Shafting. 

Best and most perfect Shafting ever made, constantly 
on hand In large quantities, furnished in any lengths up 
to 21 ft. Also, Pat. Couplingand Self-oiling adjustable 
Hangers. GEORGE PLACE & CO., 

121 Chambers & 103 Reade Streets, New York. 



Sturtevant Blowers 

Of every sise and description, constantly on hand. 
GEORGE PLACE & CO., 
121 Chambers & 103 Reade Streets, New York. 



WINDER'S 



Pat. Punching Presses 

For Railway thops, Agricultural Machine Shops, "Boiler 
Makers, Tinners, Brass Manufacturers, Silversmiths, &c. 
warranted the best produced. Send for Catalogue, &c. 
NEW YORK STEAM ENGINE CO., 

121 Chambers & 103 Reade St., N.Y. 



ALCOTT LATHES, for Broom, Rake, and 
Hoe Handles. S. C. HlLLS,510ourtlandtSt.,N.Y. 



\ GENTS Wanted. Agents make more mon 



See. 



^. ey at work for us than at anything else. Particular! 
: e8. G.BTIH80N& Co., Fine Art Publish era, Portland, Me 



Niagara Steam Pump, 

CHAS. B. HARDICK, 

33 Adams st.. Brooklyn, N. Y. 



Dead Stroke Hammer. 
H 

42 Cliff St„ New York ; 14 N. 5th St. , Philadelphia/Pa. 



YDRAULIO JACKS and Hydraulic 
Machinery, manufactured by 

PHILIP S. JUSTICE, 



WOODWARD'S COUNTRY HOMES. 



-jKA DESIGNS and PLANS for 
I jT%w I Houses of moderate cost. 
MXf\f $1.50, post paid. 
ORANGE JUDD & CO., 

PTTBiii8HEK8,245 Broadway, N.York. 
83P~ Send for Catalogue of all books 
on Architecture, Agriculture, Field 
Sports and the Horse. 




BUERK'8 WATCHMAN'S TIME DE- 
TECTOR.— Important for all arge Corporations 
and Manufacturing concerns— capable oi controlling 
with the utmost accuracy the motion of awatchman or 

§atrolman, as the same reaches different stations of hlg 
eat. Send lor a Circular. J. E. BUERK, 

P. O. Box 1,057 Boston, Mass. 
N. B.— This detector is covered by two U. S. Patents. 
Parties using or selling these Instruments without autho- 
rity from me will be dealt with according to law. 



1832 SCHENCK'b PATENT. 1871. 

WOODWORTH PLANERS 

And Re- Sawing Machines, Wood and Iron Working Ma- 
chinery, Engines, Boilers, etc. JOHN B. SCHENCK'S 
SONS, Matteawan, N. r. and 118 Liberty st, New York. 



OOD-WORKING MACHINERY GEN- 

v v erally. Specialties,Wood worth Planers andBich-< 
ardson b Patent unproved Tenon Machines. Nob. 24 and 
28 Central, corner Union at., Worcester, Mass. 

WITHERBY RUGG:,& EICHAKDSON. 



w 



BCTRDON IRON WORKS— Manufacturers 
of Pumping Engines for Water Works, High and low 
Pressure Engines, Portable Engines and Boilers of all 
kinds. Sugar Mills, Screw, Lever, Drop, and Hydraulic 
Presses, Machinery In general. HUBBARD & WHIT- 
TAKER, 10 Front St. , Brook.yn, N. Y. 




IMPROVED FOOT LATHES, 
Slide Rests, Hand Planers, Scroll Saws. 
Superior to all others. Selling every where. 
Catalogues free. 

N. H. BALDWIN, 

Laconia, N. H. 



P. BLAI8DELL & Co., 

MANUFACTURERS OF FIRST CLASS 
MACHINISTS' TOOLS. Send for Circulars. 
Jackson st. , Worcester, Mass. 



Milling Machines. 

O TANDARD, UNIVERSAL, INDEX, CAM- 
O CUTTING and PLAIN, in every variety, of Unequal- 
led design »nd urst class workmanship. Sendfor illus- 
trated catalogue to the Bbaihakd Milling Machine 
Compahy, 80 Mill Street, Boston. Works at Hyde Park. 



LATHE CHUCKS— HORTON'S PATENT 
- from 4 to 36 Inches. Also for car wheels. Address 
8. HORTON A SON, Windsor Locks, Oonr. 



(apron's ImprovedTurbine 

^WATERWHEEL. 

^.SfjPOLISHED&OETACHABLE BUCKETS 
,'" ^ CHEAPEST & BEST WHEElMADF:. 

"" ~3 CAPR0NWATERVVrlEELCo.rluDSON.NY 




OF THE 

SCIENTIFIC AMERICAN. 

The Best Mechanical Paper in the World 

A year's numbers contain over 800 pages and severa 
hundred engravings of new machines, useful and novel 
inventions, manufacturing establishments, tools, and 
processes. 

The SCIENTIFIC AMERICAN Is devoted to the Inter- 
ests of Popular Science, the Mechanic Arts, Manufac- 
tures, Inventions, Agriculture, Commerce, and the In* 
dustrial pursuits generally, and Is valuable and instruc- 
tive not only In the Workshop and Manufactory, but also 
In the Household, the Library, and the Reading Room. 

To the Mechanic and Manufacturer ! 

No person engaged In any of the mechanical pursuits 
should think of doing without the Scientific Ameri- 
can. Every number contains from six to ten engravings 
of new machines and Inventions which cannot be found 
In any other publication. 

Ghemut8, Architects, Millwrights and Farmers 

The SCIENTIFIC AMERICAN will be found a most 
useful journal to tbem. All the new discoveries In the 
science of chemistry are given In Its columns ; and the 
Interests of the architect and carpenter are not over- 
looked, all the new inventions and discoveries apper- 
taining to these pursuits being published from week to 
week. Useful and practical Information pertaining to 
the Interests of millwrights andmillowners will be found 
published In the Scientific American, which informa- 
tion they cannot possibly obtain from any other source. 
Subjects In which planters and farmers are interested 
will be found discussed In the Scientific Ameeioav, 
many Improvements In agricultural Implements being 
Illustrated In its columns. 

We are also receiving, every week, the best scientific 
journals of Great Britain, France, and Germany ; thus 
placing In our possession all that Is transpiring in me- 
chanical science and art In these old countries, We 
shall continue to trans er to our columns copious ex- 
tracts, from these journals, of whatever we may deem ol 
Interest to our readers. 

TERIVIS. 

One copy, one year $5.(0 

One copy, six months ],50 

One copy, four ontha 1.10 

r> TTrn „ A ™ f Ten copies, one year, each ,$2. 50 25.00 
lyijUB KAiBb 1 0yer ten cop i eBi Bame ra te, each 2.30 

One copy of Scientific American for one year, and 
one copy of engraving, " Men of Progress," . 10.0 

One copy of Scientilic American for one year, . 
and one copy of " Science Record," - . . 4.00 . 

Ten copies of " Science Record," and ten copies 
the Scientific American for one year - - . 35.00 

CliTJB PREMIUMS. 

Any person who sends us a yearly club of ten or more 
copies, at the foregoing club rates, will be entitled to one 
copy, gratis, of the large steel plate engraving, " Men of 
Progress. 

Remit by postal order, draft or express. 

The postage on the Scientific American Is five cents per 
quarter, payable at the office where received. Canada 
subscribers must remit, with subscription, 25 cents extra 
to pay postage. 

Address all letters, and make all Post Office orders or 
drafts payable, to 

MUNN & CO., 

37 PARK E0W STEW Y0BX 
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Advertisements will be admitted on this page at the rate oj 
$1.00 per Une for each insertion. Engravings may 
head advertisements at the same rate per line by meas- 
urement, as the letter-press. 



A8FH1LTE ROOFING FELT. 




A CHEAP, durable, and light permanent 
Roofing lor Rail Road Denots, Engine Houses, 
Foundries, etc. Also. Improved Sheatmng Felt and 
general Roofing materials. Descriptive Circular. Sam- 
ples, and Price List sent free, bv E. H. MARTIN, 
70 Maiden Lane & 9 Liberty St., New York. 



MAHOGANYI, 

BOSEWOOD. FBENCH WALNUT, SATIN 
WOOD, HUNGARIAN ASH, CEDAE, ETC. 

Large and Choice Stock Foreign andDomestlc Woods, in 

VENEERS, BOARDS, AND PLANK. 

Imported ann Manufactured bv 
GEOHGB W. READ & CO., 

170 & 172 Centre St., N. T. 

Mill and Yard, 18b to 2(jOLewi8Sc, cor. 6th, E. R. 
Orners by mail promptly aud faithfully executed. 
B3P" Send for Catalogue and Price List. 



FOR SALE. 

SECOND HAND 

Machinist's Tools. 

ENGINE LATHES, IRON PL ANER.BO KING 
MILLS, DRILL PRESSES, &c. &c. Also, 

COMPLETE SETS OF 

Gearing Patterns. 

LIGHT AS D HEAVY. 

Pulley Patterns 

FROM 4 INCHES TO 8 FEET DIAMETER, &c. &c. 
Address MILES GREENWOOD, 

Cincinnati, Ohio. 



BUILDERS 



Send stamp for our new illus- 
trated catalogue. A. J. BICK- 
NELL & CO ., 27 Warren St. ,N.Y. 



WIRE MOPE. 

JOHN A. ROEBLING'S SONS, 

HAITU7A0TUSXBS, TBXNTON, N. I. 

I70B Inclined Planes, Standing Ship Rigging 

M- Bridges, Ferries, Stays, or Guys on Derricks & Cranes, 
Tiller Ropes, Sash Cords ol Copper and Iron, Lightning 
Conductors oi Copper. Special attention given to hoist- 
ing rope ol all kinds ior Mines and Elevators. Apply for 
circular, giving price and other Information. Sena for 
pamphlet on Transmission 01 Power by Wire Ropes. A 
large stock constantly on hand at New York Warehouse, 
No. in Liberty street. 



aEORGE PAGE & CO., Manufacturers o 
Portable and Stationary 

STEAM ENGINES AND BOILERS; 
Patent Circular. Gang, Mulay, and Sash ___ 

SAWMILLS, with OUTFITS COMPLETE, 
combining SF1 reliable improvements— Grist Mills; Shin- 
gle Machines ; Wood Working and General Machinery. 

Send for Descriptive Catalogues. Address No. 5 W. 
Schroeder Street, Baltimore Md. 



MORRIS, TASKER & CO., 

MANUFACTURERS OP 

AMERICAN CHARCOAL IRON 

Boiler Tubes. 

WROUGHT-IRON TUBES 

AND FITTINGS, FOR GAS, STEAM, 

WATER, AND OIL. 

|y Steam and Gas Fitters' Supplies, Machinery for 
Coal Gas Works, &c. &c. 

NO. IS GOLD ST., NEW YORK. 



TOYS FOR SALE— A lot of Mechanical 
Toys. Will be sold In one lot, low. Apply, Ridge- 
wood Works, Bioomfleld.N. J. 



THE GREAT 



Permanent Exposition 

AND 

Manufacturers' Salesroom 



NEW ORLEANS, LA., 

Is now successfully established, and has become a 
GRAND BAZAAR, and Place of Resort, lor 

Planters Merchants, and all Strangers, 

visiting the city. 

The attention of MANUFACTURERS. MECHANICS 
and INVB.NTORS throughout the entire country, is 
called to the advantages of this Expositions a means of 
introducing and selling their products In the quickest, 
safest and most thorough manner. 

All goods in the Exposition classified in Departments, 
and each Department in charge of experienced sales- 
men. AddresSj for particulars. 

THE SOUTHWESTERN EXPOSITION ASSOCIATION, 
Exposition Building, New Orleans, L. 



KIDDER'S PASTILES— A Sure Relief for 
Asthma. STOWELL & CO . Oharlestown, Mass. 



The fact that this Snaiting nas 75 per cent greater 
strength, a finer finish, andls true rto gage, than any other 
in use, renders It undoubtedly themost economical. "We 
are also the sole manufacturers of the Celebrated Col- 
lins Pat. Coupling, and famish Pulleys, Hangers, et c. , 
of themost approved styles. Price lists mailed on appli- 
cation to JONES & LAJIGHLINS. 

Try street. 2d and 3d avenues, Pittsburgh, Pa. 
190 S. Canal St., Chicago. 

BT Stocks of this Shafting In store and lor sale by 
FULLER, DANA & FITZ, Boston, Mass. 

GEO. PLACE * CO.. 126 Chambers street, N.Y. 

PIERCE & WHALING, Milwaukee, Wis. 



A. S. Cameron & Co., 

ENGINEERS, 

Works, foot of East 23d Street, New York City. 





Adapted to every Possible Duty.— Send for a Price List 



BEACH'S Scroll Sawing Machine,Improved, 
guaranteed the cheapest and best in use. Thirty 
days' trial given. Send for Illustrated circular andprlce 
1st. Address H. L. BEACH, 90 Fulton St., New York. 



Boilers & Pipes covered 

With "ASBESTOS FELTING;" saves 25 per cent In 
uel. Send for circulars. 

Asbestos Felting Co., 

__Nos. 316, 318, 320, 32« Front St., N.Y. 
E^~ Asbestos in all quantities ana qualities for sale. 



NILES TOOL WORKS, 

131 WEST SECOND STREET, 



CINCINNATI, OHIO. 



MACHINISTS' TOOLS 

01 EVERY DESCRIPTION. 



THE BAND SA Wl 

Its ORIGIN and 

TTISTORY, with Engravings of the Oldest 



don 



MAoniNEjent gratis. Address RICHARDS, LON- 
& KELLE Y. 22d st (above Arch). Philadelphia. 



MCNAB & HARLIN 

Manufacturing Co.. Manufacturers oi 

BRASS COCKS 

for steam, water, and gas. 

Wrought Iron Pipe and Fittings. 

Illustrated Catalogue and Price-list furnished on appli- 
cation. 56 JOHN STREET, NEW TORS. 



The BAXTER ENGINE 

1b Manufactured by Colt's Patent Fire 
Arms Manufacturing Company. 

Is made interchangeable in 
all its parts, and c ons eiuently 
is perfect in construction. 

It is simple and safe, so that 
a child may run it. 

No extra insurance to pay. 

It occupies less space, and 
iB run up to rated power with 
leeB fuel than any known mo- 
tor. Over 50 are now in use 
in this city, and hundreds ol 
them in use all over the Uni- 
ted States, and the universal 
judgment confirms all we 
claim ; and, therefore, We iully 
guarantee them. 

For Circulars and Price- 
List, call upon, or address 

WM. D. RUSSELL, 

IS Park Place, 

NEW YORK. 




L. W.Pond — New Tools, 

EXTEA HEAVY AND IHPBOVEO PATTERN 8 

LATHES, PLANERS, DRILLS, of all sizes ; 
Vertical Boring Mills, ten feet swing, and under. 
Milling Machines, Gear and Bolt Cutters ; Hand Punches 
and Shears ler iron. 

Ottce and Warerooms, 98 Liberty St. , New York; Worki 
at W orcester, Mass. 

A. C. stebbins, New York, Agent. 



IRON PLANERS, ENGINE LATHES, 
Drills, and other Machinists' Tool's, of superior qual- 
ity, on hand, and finishing. For sale low. For Descrip- 
tion and Price address NEW HAVEN MANUFACTUR- 
ING CO. New Haven. Conn. 



TT7 ANTED TO PURCHASE AS8ESTUS 
Y T in its crude state. Samples and prices. Address 
619 Walnut Street, Room 27, Philadelphia, Pa. 



MICROSCOPES, 

For Scientific Investigations and the Entertainment of 
the Family Circle. Illustrated Price List sent free on 
application. MoALLISTER.Optlclan, 49 Nassau St. ,N. Y . 



MAGIC LANTERNS 

And VIE WS. for Public Exhibitions, Sunday Schools, 
Secret Societies, Parlor Entertainments. A pleasant ana 
profitable business for a man with small capital. Illus- 
trated Catalogue sent free on application. MCALLIS- 
TER, Manufacturing Optician, 49 Nassau St. . New Zork. 



V ONE POUND OF TEETH SAWS 



EMERSON 

FORD &C0, 
BEAVER 
„ FALLS 
PA. 



WORKS 




2,000,000 FEE1 OF LUMBER. 



Malleable Iron. 

Having recently added to our works a Malleable Iron 
Foundry, we solicit orders for stated supplies of 
MALLEABLE IRON CASTING^, THE QUALITY OF 
WHICH WILL BE WARRANTED. 

Being ourselves large consumers of a fine quality oi 
small castings, particular attention will be given to that 
class of work. MALLORT, WHEELER & CO. 

New Haven, Conn., Oct. 1st, 1872. 



Damper Reg. Pat. Gage Cocks. Water Feed Reg's. 



Send for circulars . MURRILL A EEIZER, Bait. , Md. 



P 



ATENT OFFICE MODELS constructed 

RLdgewood Works, 



X. with care, in metal or wood. 
Bloomfleld, New Jersey. 



RANSOM SYPHON CONDENSER perfects 
and maintains vacuum on Steam Engines at cost of 
one per cent its value, and by its use Vacuum Pans are 
run with full vacuum without Air Pump. Send to WM. 
ALLEN. 51 Chardon St., Boston, for a personal call, or 
the Company, at Buffalo. N. T.,for a circular. 




SELF OILERS, 

FOR ALL KINDS OF MACHINERY AND 
STEAM CHESTS OF ENGINES. 
Owing to recent improvement in our works, 
we are enabled to sell On Cups, equal in finish 
and utility, at 25 per cent less than any house 
in the country. HOLLAND * CODY, 

8 Gold Street, New York. 



O SCHLENKER'S PATENT ^& 

Bolt Cutter 

New Invention. Address, , 
Howard Iron Works. Buffalo. N.YJ 





Wright's Double-Acting Bucket- 
Plunger 

STEAM PUMPS. 

Made by the Valley Machine Co., 
E A STH AMPT ON, Mass' 




The " threeply " Roofing is a perfect Buccese ; 20,000,000 
feet in use. Circulars and samples sent "free." MICA 
ROOFING CO,, 73 Maiden Lane, New York. 



TODD & RAFFERTY, Manufacturers oi 
Steam Engines, Boilers, Flax, Hemp, Tow Bagging, 
Rope and Oakum Machinery. Steam Pumps and Govern- 
ors il ways on hand. Also Agents for the New Haven Man- 
ufacturl ng Co. 's MachinistB r Tools. HTWe invite espe- 
cial attention to our new, improved. Portable Steam En- 
erlnee. Warerooms. 10 Barclavst. works Paterson, N. J 



B. F. STURTEVANT, 

PATENTEE AND SOLE MANUFACTURER OF 

PRESSURE BLOWERS & EXHAUST FANS 

72 SUDBURY STREET BOSTON, MASS. 
SEND FOR CATALOGUE. ILLUSTRATED WITH 4 O ENGRAVINGS 



IKON STEAMSHIP BUILDERS. 

NEAFIE & LEVY, 

PENN WORKS, 7 

MARINE ENGINES, BOILERS, ANl> BUILD 
BBS OF COMPOUND ENGINES. 

PHILADELPHIA PA. 



PATENT 

OLD ROLLEDll 
SHAFTING. 1 



PORTLAND CEMENT, 

F the well known manufacture of John 
Bazley White & Brothers. London, for sale by 

JAMES BRAND, 55 Cliff St., N.Y. 



Brass & Copper 

SEAMLESS TUBING 

FOR LOCOMOTIVE, MARINE, AND 
STATIONARY BOILERS. 

Merchant & Co.. 

307 Market Street, Philadelphia. 



SUPER-HEATERS 



Save fuel, and supply DRY steam. Easily attached to 
any boiler. HENBY W. BULKLE Y, Engineer, 

98 Liberty St. , New York. 



rromfitpTfi ™> or °^ ens » Boner nues, 



JT ylvUIC bClBi Blast furnaces, Super-' 
Heated Steam, Oil Stills, &c. Address 

HENBY W. BULKLEY, 

. 88 Liberty St., New York. 



American Saw Co. 

No. 1 Ferry Street, corner 
Gold Street, New York, 

MANTJFAOTTJEEBB OF 

Patent Movable-Toothed 

CIRCULAR SAWS, 

Patent Perforated 

Circular, Mill, 

Cross-cut Saws. 




phlet. 



Send for Descriptive Pam- 



US" T. V. Carpenter, Advertising Agent. Address 
Box 778, New York city . 



PETER COOPER'S 




tf 




<?OB. FIRST CLASS MACHINBHY.i 



> 



It contains no gum or acid, and 1b warranted pure and 
equal to the best Sperm Oil. 
pr For.Bale at No. 17 Burling Slip. New York. 



Diamond Pointed 
STEAM MILLS 



THE adoption of new and improved applloa 
tions to the celebrated Leschot's patent, have made 
these drills more fully adaptable to every variety of 
BOCK DRILLING. Their unequalled efficiency and 
economy are acknowledged, both. In this country and 
Europe. The Drills are built of various sizes and pat- 
terns; WITH AND WITHOUT BOILEE8, and bore at a 
uniform rate, of THREE TO FIVE INCHES PER MIN- 
UTE In hard rock. They are adapted to CHANNELLING 
GADDING, 8HAETLNG. TUNNELLING, and open CU 
work; also, to DEEP BORING FOR TESTING THE 
VALUE OF MINES AND QUARRIES. TEST CORE 
taken out, showing the character of mines at any depth. 
Used either with steam or compressed air. Simple and 
durable in construction. Never need sharpening. Man* 
ufactured bv 
THE -AMERICAN DIAMOND DRILL CO., 
No. 61 LlnertT St.. New York. 



TO INVENTORS. 

The " Consolidated Fruit Jar Company," 

having superior facilities for Manufacturing Spun, 
Pressed, or Stamped Sheet Metal Goods, make a Spe- 
cialty of getting up Samples or Models as desired. Hav- 
ing connected with our Manufactory a Machine Shop.we 
can offer unusual facilities to those desiring to perfect 
their inventions. Address H. E. SHAFFER, Treasurer, 
49 Warren St., New York City. 



Working Models 

And Experimental Machinery, Metal, or "Wood, made to 
irderby J. F. WERNER, 62 Center St., N. Y. 



PANCOAST&MAULE 

PHILADELPHIA. Pa. 

IMPROVED CAST IRON 

-"RADIATORS^ 

SEND FOR CIRCULAR. 



The Tanite Co., 

Inventors and Builders of Special Machinery 
connected with Emery Grinding:. 

Solid Emery Wheels, from K inch to 2 feet in diameter. 
Emery Grinding Machines at $15, $30, $50, $75, and $110. 
Stove Rests, 1 $5. Diamond Tools, $15. Special Toole and 
Machines mace to order. SEND FOR ILLUSTRATED 
CATALOGUES AND PHOTOGRAPHS! 

By means of extensive additions to their Factory and 
Machinery, THE TANITE GO. are now {September, 
1812) enabled to triple their former production, and to 
supply promptly the increasing demand for their celebra- 
ted and STANDARD MAKE OF GOODS. All Goods 
sold by THE TANITE CO. are made by them at their 
own Factory, under their own Patents and Processes. 

Address THE TANITE CO., 
Stroudsburg) Monroe Co., Pa. 



THE TANITE CO.'S 

EMERY WHEELS and EMERY 

a RINDING MACHINES 

Are kept in Stock, and sold at Factory Prices, by 
CBAMPLIN & ROGEBS, 155 Filth Avenue. Chicago; 
JAMES JENK8. Detroit; NILES TOOL WORKS, < lncin- 
nati; C. M. GHRISKE5T. 508 Commerce St. .Philadelphia ; 
ISAAC H. SHEARMAN, 120 N. 3rd St. .Philadelphia: C. 
E. IN LOES & CO., Baltimore; J. F. JEWETT & Co., 
Mobile-, HAWKINS & DODGE, Newark, N. J., and E. 
ANDREWS, WllllamSflOrt, Pa. C. BLACK & C 0. . Ham- 
ilton, Out., Canada, also keep these goods. 

THE TANITE CO. have no Agencies in New York or 
New Engl and. . 

THE TANITE CO. do not Exhibit or 
Compete at any Fair in the United 
States this Year. 



THE TANITE CO.S 

GOODS are kept In Stock, and sold at Factory Prices, 
■by CHAMPLLN & ROGERS. 155 Fifth Avenue {Vermont 
Block) Chicago, who are also Exclusive Western Agents 
for the New York Tap and Die Co.'s goods, and Deal- 
ers in Railway. Mill, aud Machinists' Supplies. 



EW TOOL GRINDER— Indispensable for 

__ , Manf'rs of Passenger Cars, Sash, Blinds, Mouldings* 
&c. Address AM. TWIST DRILL CO., Woonsocket.R. I. 



N 



•g____& Union Stone Co., 

^ Patentees and Manufacturers ol 

Emery Wheels & EmeryBlocks 

Iu Blze and Form to Suit various 
Mechanical UBes; 
GRINDERS, SAW GUMMEBS, DIA- 
MOND TOOLS, and WOOD'S PA- 

TENT KNIFE-GRINDER, 

For Planing, Paper Cutting, Leather Splitting, and all 

other Long Knives. 

Office, 29 Kilby Street, Boston, Mass. 

„_ „ n „_„ > 93 Liberty Street, New York. 

Beanoh Offices ^ m commerce Street, Philadelphia. 
B^~ Send for circular. 





FOR 

SHEATHING, 

PLASTERING, 

EOOFING, 

DEAFENING, 

CAEPET LINING. 

Samples&cireularssentfree.by * 

ROCK RIVER PAPER CO., 
Chicago ; or, 
B. E. HALE & CO., 

56 & 58 Park Place.N.T. "D 



' Sole AgentBfor Eastern States. 



KEEP YOUR BOILERS CLEAN. 



ANTI LAMINA 



prevents and :iqmoves scale in Steam Boners— does not 
injure the Iron. In use over five years. 

J. J. ALLEN. Patentee, Philadelphia, Pa. 



THE " Scientific American " is printed with 
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